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PREFACE. 


W* have in India three important classes of insects which yield 

Y products useful to man. They are Silkworms, Lac-inseets and 
Honey-bees, Practical directions for the cultivation of both Eri and 
Mulberry Silkworms and of Lac have already appeared in this serics (Pusa 
Bulletins Nos. 29, 89 and 28). The present Bulletin provides similar infor- 
mation regarding Honey-becs and Bee-keeping in India, 

Thirty-five years avo Government. inquired into the question of Bees 
keeping in India and published the replies from Local Governments under 
the title of “ A Collection of papers on Bee-keeping in India ” (Caleutta ; 
1883). A few years later Mr. J. Douglas bronght out a small Handbook 
of Bee-keeping in India (Calcutta; 1484); this is now long since out of 
print and unobtainable. After this the subject seems to have languished 
for many years, although bees were kept in frame hives by a few people 
in some of the Hill Stations. In 1907-08 a few colonies were brought to 
Pusa from Simla but these were not successful and soon died out. In 1910 
and again in 1911 we imported European Bees and tried these at Pusa and 
in the latter year I published notes on Bee-keoping and on Wax-moth in the 
Agricultural Journal of India, Vol. VI, Part LV, and projected a further series 
of articles and a practical manual on the subject. My transfer to Madras and 
pressure of other more urgent work has delayed this and this Bulletin has been 
prepared for present use by Mr. C. C. Ghosh, who has acquired some 
knowledge of bee-keeping mainly under my direction. It is frankly to a 
large extent a compilation from various excellent manuals on the subject 
prepared in Europe and America but these of course do not deal with Indian 
bees or Indian conditions, nor are these books readily accessible in India ; 
so that it has been necessary to add some account of Indian bees and of tho 
modified form of Standard Frame-hive which has becn found practically 
useful with Apis indica, the only Indian wild bee which it scems possible 
to domesticate in any way. 

It is hoped that this Bulletin may be useful to bee-keepers and would-be 
bee-kecpers. There is a large scope for bee-keeping in India, especially in 
the Hills. The native Indian bee is common, easily obtainable almost 
everywhere and easily kept in frame-hives, except that it often shows a 
tendency to desert the hive after a few months; a drawback is its small 
yield of honey, which only averages about five or six pounds per hive yearly, 
Tn orchards and similar places, where bees are required to pollinate flowers it 
should, however, be well worth while to keep these bees for this end alone. 
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Bee-keeping cannot be looked on asa source of income in India except 
perhaps in a few exceptional localities and even then only in cases where the 
bee-keeper is a practical experé willing and able to take the necessary trouble 
to attain results; bee-kceping is not a short cut to fortune anywhere, 
probably less so in India than in most other countries. It is necessary to 
say this because we frequently receive inquiries from correspondents who 
suppose that they have nothing to do but get a few bees and leave them 
to produce honey and wax which their owner has only to collect and sell 
without any trouble or expense, We ean only recommend beginners to 
sturt on a small scale, at first with two or three hives at the most, and to 
add to these only as they gain experience. 


T. BAINBRIGGE FLETCIIER, 


Imperial Entomologist. 
Pusa; 


6th July 1914, 
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BEE-KEEPING. 


Introductory. 


Honey is so much prized that the idea of being able to keep bees and 
make them produce honey for the use of their owner possesses a charm in 
itself. Bees being very common in India, honey is obtained simply for the 
labour of gathering it. Therefore many think that bee-keeping is very 
simple work. It is simple enough if by it is meant giving shelter to the 
Lees—bevause bees come and build combs wherever they get suitable shelters— 
and taking the honey when it is gathered. Bee-keeping as practised in India 
all over the Hills, is of this description. The writer has come across hill 
bee-keepers, some of them four-seore years or more old and keeping bees 
from their boyhood, who do not know even the elementary things about 
bee life and describe the queen-bee as the Keg simply directing the colony 
by Acs orders and not doing anything else, and the worker bees as females 
who awonyst other work produce young bees only once in the year. It is 
therefore no wonder that, though bees have been known to exist in India 
from time immemorial, bee-kecping has made little progress and has remained 
in the sume condition for ages, Enormous quantities of honey are produced 
but us no one knows how to take out the honey from the bees’ combs in a 
pure state, it ferments soon after being gathered and is reduced to the 
condition of thin jaggery or molasses. Sometimes itis worse than molasses 
on account of its possessing a bad odour due to fermentation. This honey 
is stocked for sale by grocers all over India, because there is a demand for 
honey for medicinial and other purposes. While holding the belief that this 
thin syrup sold as honey is adulterated, all purchase it because better honey 
isnot availuble. Asa matter of fact this honey may be pure in the scnse 
that it has beea gathered from honey bees and has not been mixed with any 
foreign stuff. But fermentation has produced the chanve and has altered 
the properties altogether so that it can nu longer be considered as honey. 
This is due to its being gathered in a crude manner so that fermentation 
sets in within a month or two of its being gathered. Therefore it sells at a 
very low price in the honey season, at the rate of up to 5 Ibs. per rupee or 
more. People purehase and eat it. Imported honey, being gathered in a 
proper manner, keeps for years and is sold at a rupee a pound. [$ must be 
noted here that it is not always safe to accept all imported honey as pure. 
Adulteration has been carried so far that even in countries like America 
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where bee-keeping has made vast improvements, samples offered for sale as 
pure honey do not contain even a drop of natural honey in some cases. 
The honey that has been produced at Pusa according to modern scientific 
methods has been adjudged by dealers at Caleutta no way inferior but rather 
superior to the imported honey. This honey has been kept for years. If 
gathered in a proper manner there is no reason why the vast quantity of 
honey that is annually obtained from bees in India, should not similarly 
keep. 1t can then fetch a much higher price. The honey gathered in the 
Hills dovs not go bad so quickly and may not go bad for a considerable 
length of time, on account of the cold which retards fermentation. {lence 
the Hill honey sells at a very high price, iis average rate being about 5 to 
10 annas a pound. In the Darjiling Jail the honey sells at a rupee a pound, 
although it too ferments after some time when brought down to the Plains. 
Pure honey isa rarity in India although honey is so common. For a 
pure stuff people are willing to pay a price of S as. a pound wherever 
offered. They consider this price very cheap. As a matter of fact even if 
offered at as. 12 or more for a pound, the demand will be found more than 
it will be possible to meet for some time. The market is ready lut the 
produce itself is wanting. 

What is needed at present is the intreduction of improved methods of 
keeping bees and a spread of the knowledge of proper methods of taking out 
the honey from the combs and of taking proper care of the honey. This will 
vastly improve the present conditions. Introduction of improved methods 
of bee-keeping will increase the production of honey, As a concrete instance 
of what improved methods will do, the case of the United Stat-s of America 
may be cited. The old methods practised there were about the same as those 
followed in India. In 1850 the production of honey and wax there was 
together about 14,800,000 los. The improved methods were introduced 
about 1853 and the production of honey alone in 1860 was about 23,100,000 
Ibs., the wax preduced in the same year being about 1,330,000 Ibs. In 14100 
the produce of honey was about 61,200,000 Ibs. and wax about 1,800,000 
Ibs. In India such results cannot be expected because the bees here are 
inferior in many respects to thos: of America. But siill it is certain that 
adoption of improved methods will inerease the production at least twofold, 
and with a good gathering bee the produce may be twenty times of what it 
is at present. Proper methods of extracting the honey and a proper cure of 
it will save it from going bad. Tt can then he sold for its proper price and 
a vast amount of money that is now wasted will be saved. 


Bee-keeping is best commenced with bees which are available loeally 
beeausg the beginner is sure to make mistakes and cannot affurd to make 
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experiments at the risk of loss. Therefore all intending bee-keepers should 
commence with the indigenous bees and with cheap hives made out of 
ordinary kerosene packing cases which are available everywhere in India. 
The beginner will have a small return in the shape of honey and in addition 
that acquaintance with bees which is essentially necessary to successful 
bee-keeping. He can then confidently invest money in purchasing improved 
races of becs without the risk of loss. 


In this Bulletin an attempt bas been made to acquaint the reader 
with the principal features of the life of the honey bee, also with the 
indigenous bees and the prevalent methods of keeping them. An endeavour 
has been made to make the aspeets of bee-keeping in India clear, Detailed 
instructions have been given, with illustrations wherever necessary, as to 
the up-to-date methods of keeping and managing bees, together with plans 
and figures of hives and all other necessary appliances. ‘The appliances 
recommended are of such a nature that with the exception of a few they will 
suit both the indigenous and the European bees with slight modifications in 
use. 


It is essential for the spread of modern bee-keeping that hives, frames, 
ete., which are used in it, should be of a standard size and all bee-keepers 
should adopt this standard, The advantages are obvious, when the parts 
are interchangeable. If properly carried on, bee-keeping is sure to spread 
and as in Western Countries individual bee-keepers are sure to arise who 
will own several dozen or perhays even several hundred colonies. Yt is 
essential for individual hee-keepers to use materials of the same size in all 
hives because it is frequently necessary to take frames of combs from one 
hive and put them in other hives. Similarly standardization is essential 
for co-operation among all bee-keepers. In India a beginning has to be 
made in modern methods of apiculture and every hive that ie used has 
to be made. H will therefore be easy to introduce any standard. It seems 
advisable to adopt the standard followed by the British Bee-kecpers’ Associa- 
tion. ‘The materials are as simple as may be under the circumstances, and 
as there is a large demand for them most of them are turned out by 
machinery and are therefore supplied cheap. Adoption of any new standard 
will hinder the progress of apiculture as there may be difficulties about their 
manufacture and supply. Further, if it is desired to import European bees, 
it will be still more advisable to adopt the European standard so that keepers 
of the Indian bee can also keep the European bee without any additional 
expenditure in materials. The British Bee-keepers’ Association materials are 
made to suit the European bees but have been found to be suitable for the 
Jndian bee with slight modifications in use which have been noted where 
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where bee-keeping has made vast improvements, samples offered for sale as 
pure honey do not contain even a drop of natural honey in some casvs. 
The honey that has been produced at Pusa according to modern scientific 
methods has been adjudged by dealers at Caleutta no way inferior but rather 
superior to the imported honey. This honey has been kept for years. If 
gathered in a proper manner there is no reason why the vast quantity of 
honey that is annually obtained from bees in India, should not similarly 
keep. It can then fetch a much higher price. The honey gathered in the 
Hills dovs not go bad so quickly and may not go bad for a considerable 
length of time, on account of the cold which retards fermentation. {lence 
the Hill honey sells at a very high price, iis average rate being about S to 
10 annas a pound. In the Darjiling Jail the honey sells at a rupee a pound, 
although it too ferments after some time when brought down to the Plains. 
Pure honey isa rarity in India although honey is so common. For a 
pure stuff people are willing to pay a price of S as. a pound wherever 
offered. They consider this price very cheap. As a matter of fact even if 
offered at as. 12 or more for a pound, the demand will be found more than 
it will be possible to mect for some time, The market is ready but the 
produce itself is wanting. 

What is necded at pressnt is the introduction of improved methods of 
keeping bees and a spread of the knowledge of proper methods of taking out 
the honey from the combs and of taking proper care of the honey. This will 
vastly improve the present conditions. Introduction of improved methods 
of bee-keeping will increase the production of honey, As a concrete instance 
of what improved methods will do, the case of the United States of America 
may be cited. The old methods practised there were about the same as those 
followed in India. In 1850 the production of honey and wax there was 
together about 14,800,000 los. The improved methods were introduced 
about 1853 and the production of honey alone in 1860 was about 23,100,000 
Ibs., the wax produced in the same year being about 1,330,000 Ibs. In 1900 
the produce of honey was about 61,200,000 Ibs. and wax about 1,800,000 
Ibs. In India such results camiot be expected because the bees here are 
inferior in many respeets to thos» of America. But still it is certain: that 
adoption of improved methods will increase the production at least twofold, 
and with a good gathering bee the produce may be twenty times of what it 
is at present. Proper methods of extracting the honey and a proper care of 
it will save it from goine bad. It ean then he sold for its proper price and 
a vast amount of money that is now wasted will be saved. 


Bee-keeping is best commenced with bees which are available locally 
because the beginner is sure to make mistakes and cannot afford to make 
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experiments at the risk of loss. Therefore all intending bee-keepers should 
commence with the indigenous bees and with cheap hives made out of 
ordinary kerosene packing cases which are available everywhere in India. 
The beginner will have a small return in the shape of honey and in addition 
that. acquaintance with bees which is essentially necessary to successful 
bee-keeping. He can then confidently invest money in purchasing improved 
races of bees without the risk of loss. 


In this Bulletin an attempt has been made to acquaint the reader 
with the principal features of the life of the honey bee, also with the 
indigenous bevs and the prevalent methods of keeping them. An endeavour 
has been made (o make the aspects of bee-keeping in India clear, Detailed 
instructions have been given, with illustrations wherever necessary, as to 
the up-to-date methods uf keeping and managing bees, together with plans 
and figures of hives and all other necessary appliances. ‘The appliances 
recommended are of such a nature that with the exception of a few they will 
suit both the indigenous and the European bees with slight modifications in 
use. 


It is essential for the spread of modern bee-keeping that hives, frames, 
ete., which are used in it, should be of a standard size and all bee-keepers 
should adopt this standard, The advantages are obvious, when the parts 
are interchangeable. Tf properly carried on, beekeeping is sure to spread 
and as in Western Countries individual bee-keepers are sure to arise who 
will own several dozen or perhays even several hundred colonies. It is 
essential for individual bee-keepers (0 use materials of the same size in all 
hives beeause it is frequently necessary to take frames of combs from one 
hive and put them in other hives. Similarly standardization is essential 
for co-operation among all bee-keepers. In India a beginning has to be 
made in modern methods of apiculture and every hive that ie used has 
to he made. It will therefore be easy to introduce any standard. It seems 
advisable to adopt the standard followed by the British Bee-keepers’ Associa- 
tion. The materials are as simple as may be under the circumstances, and 
as there is a large demand for them most of them are turned out by 
machinery and are therefore supplied cheap. Adoption of any new standard 
will hinder the progress of apiculture as there may be difficulties about their 
manufacture and supply. Further, if if is desived to import European bees, 
it will be still more advisable to adopt the European standard so that keepers 
of the Indian bee ean also keep the European bee without any additional 
expenditure in materials. The British Bee-keepers’ Association materials are 
made to suit the European bees but have been found to be suitable for the 
Indian bee with slight modifications in use which have been noted where 
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necessary. For the Indian bee it is essential [that the fram2s should be 
placed in the hive across the entrance. For the European bees they may 
be placed in the same way or parallel to the entrance. Therefore in all 
hives we place the frames of combs across the entrance, so that the hives 
may be used both for the European and the Indian bee. 


Further, the aim has been adaptation to prevalent Indian conditions 
rather than costly innovations. In unany places bees are found in empty 
kerosene boxes and recesses in walls. Instead of discarding these kerosene 
boxes and wall hives, they should be converted into modern hives. Full 
directions are given as to how they cun be thus converted. 


The Bee. 


The bee is a common insect, familiar to all. If we catch one and 
examine its body and limbs we find what is diagrammatically shown in 
Figure 1, The whole body is marked out into three distinct parts by means 
of intermediate constric- 
tions viz., head, thorax 
and abdomen. The head 
bears (1) a puir of big 
eyes, one on cach side, 
(2) three small shiny 
eyes on the upper sur- 
face, called ovelli or 


simple eyes, (3) a pair 


fw of fevlers called antennwe 
WINGS (singular, antenna), (4) 
THORAX ~ a pair of jaws which can 
: be used for cutting hard 

ABDOMEN~_ oe substaneeg, (5) a tongue 


covered by the sheaths. 
By means of the tongue 
the bee sucks nectar 

Fig. 1.—Diagranmuatic illustration of a bee. from flowers. The 
thorax bears two pairs of wings,—one pair on each side—and three pairs of 
legs. The bee cau both tly and walk, Tho abdsmon bears at the hind end 
the sting whose acquaintance almost all have occasion to make. The bee, 
however, is not born as we see it. The mother bee gives birth to an egg and 
after the eyg-stage two distinct and altogether different-looking stages have 
to be passud through before the bee appears ag we see it. 
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Development of the Bee. 


The transformations of the bee are illustrated in Figure 2. The mother 
bee lays the egg (Figure 22) which is a short delicate white tubular struc- 
ture and slightly curved on one 
side. From this egg a tiny white 
legless wormlike grub hatches 
(Figure 3B). The grub feeds and 
grows in size (Figure 24) and when 
fullgrown and fullfed, transforms 
into pupa (Figure 2c¢), The pupa 
is similar in appearance to the bee 
having developed legs, mouth-parts 
and all the appendages of the body. 

Fig. 2.—Development of the bee. But these appendages are folded 
(a) Egg ; (3) Grub ; (c) Pupa. (All arc magnified.) on the body and are not capable of 
being used. The pupa is the resting or sleeping stage and from it the active 
busy bee is born, ‘The adult bee is capable of taking care of itself but in the 
three earlier stages of development, ¢.¢., in the egg, grub and pupa stages, it 
is helpless and has to remain in the comb under the care of the adult bees, 

Figure 3 illustrates how these stages are passed in the comb. The honey 
comb, as every one knows, is a double serics of horizontal well-like chambers 
attached back to baek and opening in opposite directions. Each chamber 
is called a cell and it is hexagonal in shape. The egg is deposited by the 
mother bee at the bottom of the cell, one in each, as shown in Figure 3A. 
The egy stands on one end. The yonng grub is shown at Figure 3B, It 
lies at the bottom of the cell in a curved posture and is provided with food 
by the adult bees which are therefore called nurse-bees or nurses. In the 
first three days of the life of the grub the food provided is a very rich 
nitrogenous liquid substance called ‘ Bee-milk,” believed to be secreted by 
the nurse-bees from some glands in their head. After this period, the food 
given is a sort of a paste, called “ bee-bread ” prepared by the nurse-bees with 
pollen principally, and a little honey and water. A large quantity of food is 
not given ata time but only so much as is required by the grub. The nurse- 
becs therefore have to watch the grubs constantly and this they do unceas- 
ingly. Figure 3C shows how the grub remains coiled in the cell when it is 
grown and ultimately stretches itself and oceupies the cell lengthwise as 
shown in Figure3D. When it is full grown it does not require any more 
food and the nurse-bees close the mouth of the cell in order to provide it 
witha snug closed chamber in which it may pass the resting pupal stage 
undisturbed. Asa further protection the grub itself lines the closed cell 
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with a very thin layer of silk exuded from its mouth. When it has spun 
this silken covering the grub rests for a short time before transforming into 
a pupa with its head turned towards the new closed mouth of the cell. The 
pupa is shown at E, Figure 3. When the bee is born from the pupa, it bites 
away the cover of the cell, comes out and takes its place among the adults. 
In a bee-colony several thousand grubs are thus reared at a time and are 
spoken of as “broud.” While the grubs are being fed they are called 
“ unsealed’ or “ uneapped ”? brood and when their cells are closed they are 
called “capped ?? or “scaled brood? The unsealed brood requires constant 
attention from the nurse-bees, but all, eges as well as both scaled and 
unsealed brood, have to be under the eare of the adult bees for warmth. 
The adult bees sit upon the combs covering them and thus keeping thein 
warm. Without this warinth the eggs do not hatch and the brood, whether 
sealed or unsealed, dies, Therefore it is clear that the bees in a colony will 
rear only as much brood as they can care for and keep warm. A populous 
colony rears more brood than a weaker one. Also the same colony rears 
more brood when the bees get and gather nectar and pollen from plants 
than when these substances become scarce, 

It must be remembered that actual growth takes place in the grub 
stage when food is faken. The egg and papa are dormaut stages. The 
adult bee feeds in order to live but docs not erow at all. 


The Bee Colony. 


Honey bees are social insects and live in large colonies (Figures 4 and 
5). Wherever they live they build the well-known honey-comb., The 
chambers or cells of the comb are utilized for rearing the brood and as 
store-houses for honey and pollen, All the adult bees forming the colony 
sit in a cluster on and covering the combs and they have not got and do not 
require any enclosed chambers for themselves. ‘the members making up 
the colony are, the mother bee or as she is called the “qneen,’’? a large 
number of working bees called “ workers,” and some male bees called 
“drones.” Drones may or may not be present throughout the year. The 
queen, workers and drones undergo the sune transformations in their 
development but are different in appearance and size. In Plate 1, figures 
1, 2 and 3, show respectively the queen, the worker and the drone of the 
Italian (Kuropean) Bee (dpts mellifica), figures 4, 5 and G those of the 
Indian Bee (Apis endica) and figures 7,8 and 9 those of the Little Bee 
(Apis florea), All the figures ave drawn to the same scale and magnified 
about 24 times the natural size. The comparative sizes of the three 
different varieties of bees as well as those of the gucen, worker and drone 
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Fig. 3.—Development of the bee in the comb. 


A. Egg as naturally laid at the bottom of the cell. 


Bb. Young grub aa it remains at the bottom of the cell after 
hatching from the egg. 


C. Grown up grub as it remains coiled in the cell. 


D. Full-grown grub ready to pupate in the capped cell. 
FE. Pupa in the cell. 
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Fig. 4—A Colony of the Indian Bee (Apis indica). 


Fig. 5.—A Colony of the Little 
Bee (Apis florea). 
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are evident. There is a distinct differentiation of the work to be done 
by these different members and in order to fit them for their respective 
work some modifications are observed in their development. 


The Queen. 


In a colony there is, as a rule, only one queen. She is the mother of 
all the workers and drones found in the colony as well as of any queen that 
may be born in the colony. Her only function is to lay eggs. There is 
no special “royal”? chamber or seat for her. She, like all the other 
members of the colony, sits on the combs and walks over all the parts of 
all the combs, and goes about depositing eggs in the cells. She thrusts 
her head into each cell to sce if it is empty and then moves forward, 
thrusts the hind end of her body into it and deposits a single evg at the 
bottom of the cell. Her part of the work is done when she has deposited 
the egg, which as well as the subsequent grub and pupa are taken care of 
by the workers. She lays several hundred eggs every day and is capable 
of laying and does lay up to two thousand or more eggs daily in the height 
of the season. She lives for about three years. New queens are produced 
only when it becomes necessary to replace the reigning one. As the queen 
is the most important member of the colony, being the mother of all, parti- 
cular care is taken of her from the beginning. The grub which will ulti- 
mately develop into a queen is fed in a specially built clongated big chamber, 
called a queen-cell (Iigure 6), in order to provide it with a large space 
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Fig. 6.-- Queen cells as they are naturally built at the margin of the comb. 
A. Queen-cell commenced. TB. Queen-ecll capped. 
C. Queen-cell from which the queen has emerged. 
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so thatits growth may take place unimpeded. When it is intended to rear a 
queen, such a cell is built (Figure 6A) and the reigning queen is persuaded 
to lay an egg in it. The egg hatches after three days. The grub is 
provided with a profusion of the rich nitrogenous bee-milk which, as it 
forms the only food of the queen grub, is also called “royal jelly.’ 1t 
becomes fullgrown in about 5} days and then the queen-vell is capped as 
in Figure 6B. The grub transforms into a pupa and attains the adult stage 
in about 7 days more and comes out by opening the apical part of the 
qucen-cell like a hinged lid as shown at Figure 6C. After this the queen-cell 
is demolished by the bees. 

When the queen is about five days old she goes out of the hive in the 
middle of the day and flies out into the open air in order to meet a drone. 
She may be surrounded by hundreds of drones in the hive but never mates 
inside the hive. Probably this is the provision in nature to prevent in- 
breeding. The drones too fly in the middle of the day and when the virgin 
queen comes out of the hive and flies, they are attracted to her probably by 
a particular smell she emits. She mates with one drone who may overtake 
her in her flight. The drone dies soon after mating has taken place and 
the queen returns to the hive and then begins tu lay eggs and dues not 
usually leave the hive afterwards. The queen may not succeed in meeting 
with a drone on the first day and in that case will go out every day until 
she finds one. She will thus go out only until she is about three weeks 
old, after which she does net go out even though she has nut succeeded in 
mating ; she is then destined to remain a virgin. 

Whether the queen has succeeded in finding a mate or not ts a matter 
of vital concern to the hive. If she has been fertilized by a drone she 
will be able to give birth tu queens, workers and drones. But if she has 
not been fertilized, she gives birth to drones only and this phenomenon is 
known as Agamogenesis, i.e, production of offspring without coming 
in contact with a male. The properly feeundated queen is able to produce 
all kinds of bees, vez., queens, workers, and drones for the fullowing reason. 
When she mates with a drone the male sperm or seminal fluid is collected 
in wv special reeeptucle, which has an opening into the passage through 
which exes have to pass when being deposited and each egg, as it passes 
out to be laid, receives a minute portion of the seminal fluid frum the 
seminal suc and is thus impregnated. ‘The queen has tle power of closing 
or opening the outlet of the seminal receptacle at will and thus of allowing 
or not allowing any egg to be impregnated, Therefore a fertilized queen 
has the power of laying two kinds of egys, impregnated or unimpregnated. 
From unimpreguated eggs drones are born and from impregnated ones 
queens and workers are born, The difference between a queen and a 
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worker is only one of degree of development. Both are of the female 
sex; the queen is a fully developed female having all her parts and organs 
fully developed; the worker is an undeveloped female, her organs not 
developing on account of the stinted nature of the food given to her while 
she is in the grub stage. Therefore we see that the fertilized queen lays 
male eggs from which drones or male bees are born and female eggs from 
which female bees, vfz., workers or queens are born. The sex of the ege 
is determined, before it is laid, by impregnation or otherwise with the 
seminal finid. Therefore it is clear that when the contents of the seminal 
sac are exhausted, the queen will lay only unimpregnated eggs from which 
drones only will be born. This is what actually happens. When the 
queen is old she produces many drones, as all the eggs are not impregnated 
on account. of the lessening of the fertilizing fluid, and ultimately produces 
nothing but drones when the fluid is entirely used up. Also when she 
is not properly fertilized, she breeds both workers and drones in the begin- 
ning as long as the seminal fluid lasts and then begins to breed drones only 
even in the prime of her life. 


The Worker. 


As will appear from the figures in Plate 1, the worker-bee is smaller 
in size than the queen or the drone, but more agile and active than 
either, The workers form the main population of the colony and in 
a fairly strong colony ought to number not less than 20,000 and in a good 
strong one there may be forty, fifty or sixty thousand or even more work- 
ers. 

The worker bees are reared in the ordinary cells of,the comb, Figure 
No. 3 showing the various stages of development. The ordinary cells of 
the honey-comb are for this reason called “worker cells,” As already 
explained the queen lays one impregnated egg in each cell, The egg 
hatches after three days and the grub is fed by the nurse-bees for about 
six days. For the first three days the food given to it is the same 
royal jelly as given to a queen grub and then it is bee-bread. We have 
seen that the queen-grub is fed with royal jelly all along. This 
difference of food brings about the difference between a queen and a worker- 
bee. The rich royal jelly enables the queen to attain full development 
and she becomes a perfect female. The less nutritious bec-bread docs not. 
enable the worker to be fully developed and she remains an imperfectly 
developed female, After six days of feeding the cell is capped and the 


grub pupates inside and comes out as the adult worker-hee in eleven diys 
more. 
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As their name implies, it is the worker-bees which do every kind of 
work that has to be done in a colony. 

(1) They build comb. Combs are built with wax and not with pollen 
as supposcd by many. This wax the workers secret efrom their own body 
through certain parts situated on their lower surface and then build the 
comb by moulding the wax with their mouths. 

(2) They rear the brood, te. take care in the developmental stages 
of all the bees which are born in the colony. They seerete royal jelly 
from the glands in their head and prepare bee-bread and distribute these 
foods to the grubs. 

(3) They keep up the warmth of the hive. 

(+) When the hive beeomes heated they fan out the hot air with their 
wings. 

(5) They guard the colony against enemies. 

(6) They take care of the store, 7e., honey. When the honey is freshly 
gathered from flowers it contains a good deal of moisture. ‘The warmth of 
the hive cvaporates this moisture and when it has been evaporated toa 
point which just keeps the honey in the fluid state, the honey is said to be 
ripe and then the bees close the cells containing honey with a layer of wax, 
It is then spoken of as “ sealed ”? or “ capped ? honey, 

(7) They keep the hive clean, carefully throwing out dirt and debris and 
dead bees. 

(s) They take care of the queen, attending on hee in her perambulation 
over the combs and feeding her with royal jelly in order to keep up her 
strength and vigour in her exhausting work of depositing thousands of eggs, 

(9) They gather honey, pollen and water for the use of the colony as 
food and a dark-coloured gum called bee-glue or propolis with which they 
stop cracks and crevices in the hive. Honey is the principal food of the 
adult bees and pollen that of the developing grubs. The honey and pollen 
gathered by the bees is spoken of as “ bee-forage .”” 

Items (1) to (8) constitute work in the hive and (9) that outside the 
hive. Here too we find a differentiation of work though net hard and fast, 
the older workers doing the outside work being styled “ foragers ” and the 
younger workers doing the work inside the hive, being styled “ nurse-bees ”’ 
or “nurses.” This differentiation beeomes rather necessary, as those 
workers which are about two weeks or so old are nut capable of secreting, 
at least so well and in as large quantities as youny workers, the royal jelly 
so essentially necessary for rearing brood. ‘The young workers work as 
nurses for about two weeks after which they begin to work as foragers, but 
may begin earlier when there is press of work. Similarly foragers too can 
do, if necessary, at least a part of the work inside the hive. 
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The above constitute the routine work of the hive. As will appear later 
on the workers do other work of a very high order of intelligence or instinct 
or whatever we may call it, at the time of replacing an old or dead queen or 
swarming, 

It may be asked how long the workers live when they have so much 
work to do. In busy seasons when an excessive amount of brood-rearing 
and foraging has to be done, they do not live for more: than five to six 
weeks. As will appear later on, the greater part of the year is not a busy 
season for the bees, and at this time the workers live for about three 
months. In countries with severe winters the bees hibernate in the cold 
weather, no brood-rearing or foraging being done. The workers live 
through the hibernation period in those countries. In India the bees do not 
hibernate, at least in the Plains. 

It is clear that with such a short life for workers, in order that the colony 
may go on, new workers must always be born to take the place of those which 
die. This actually takes place. New eyvgs are being laid, new worker 
brood reared and new workers born every day in the bee-colony. Queens and 
drones are reared at particular seasons in the year. Therefore by ‘‘ brood ” 
is ordinarily meant worker brood, drone brood being spoken of specifically as 
“ drone brood,” 


The Drone. 


As will appear from Plate 1, the drone (the male bee) is bigger than 
the worker and as bulky as, if not bulkier than, the queen. As already 
explained drones are born from unimpregnated eggs. They are reared 
in cells similar to worker eells but slightly larger in size in order to 
accommodate the larget-bodied grubs, these cells being therefore called 
 drone-cells, ”? Figure 25 shows the worker, drone and queen cells of 
three kinds of honey bees. Like the ordinary worker-cells, the drone-cells 
are built in the comb and usually on its lower part and are allowed to remain 
permanently. Drones may be reared in ordinary worker-cells but then they 
are dwarfed in size. The egy hatches in three days. The grub is fed with 
royal jelly for the first three days and then for about fuur days more, with 
bee-bread mixed witha little royal jelly. Therefore the food given to the 
drone grub is richer than that given to the worker erub in order that all 
his organs may fully develop and he may be a perfectly developed male. 
The drones are born and come ont from the cells after thirteen days from 
the time they are capped. 

The only function of the drone in the colony is to impregnate virgin 
queens aud how this happens we have seen already, Pherefore drones 
appear in the colony only when their services may be required, i.e, when 


12 BEE-KEEPING 


hew queens may be prodnced and require to be fertilized. Consequently in a 
normal colony drones are not found throughout the year. They help in no 
work of the colony, but on the other hand cat the honey gathered by the 
workers, being incapable of gathering even their own food from outside. 
Therefore the bees tolerate the presence of drones in the colony only whilst 
they are getting honey and pollen from plants. When the food supply from 
outside fails, the drones are killed or driven out of the hive after their 
wings have been maimed, s0 that they cannot fly back into the hive, and 
perish. ‘They are not allowed to live the normal period of their life which is 
probably about two months. 


Distinctions between the different members of the Colony. 


In appearance and size there is no difference in the eges. Inthe grub 
stage there is no difference in appearance but queen and drone grubs are 
bigger in size than worker rubs. In the pupa stage the male (drone) and 
female (queen and worker) bees can be easily distinguished by examining 
the eyes. In the drone pupa (Figure 72) the eyes mect over the head. In the 
queen and worker pupa (Figure 7a) the eyes are far apart. Without taking out 
the pupa from the closed 
cells, it can be easily made 
out whether there is a 
drone pupa or a worker 
pupa inside. The worker 
pupa is capped with a flat 
capping and the drone 
pupa with a convex cap- 
ping as shown in Figures 
8 and 24. Stored honey is 
also capped in the same 
way as the worker pupa 
but the capping of honey 
has a shiny appearance ; 
the capping of worker 
brood has a dull dry ap- 


pearance, 


Fig. 7.—(a) Worker pupa ; (6) Drone pupa; both viewed 
from back. (FE) Eyes, 


The capping of the drone brood of the Indian Bee is not only convex 
but somewhat pyramidal or conical, the top of the cone having a dark spot. 
Shere is a minute hole in the middle of this spot for ventilation. In the 
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Fig. 8.—(a) Capping of worker-cclla, 
(5) Capping of drone-cells ; the characteristic eapping of drone-cella of the Indian 
Bec is shown towards the left side. (Also xee Fig. 24.) 


season of honeyflow, this conical appearance may not be apparent in all 
cases a8 the cone is sometimes covered witha layer of wax. But the 
convexity is not hidden. When the layer of wax is removed the cone with 
the black spot and hole appears. In the adult stuge the distinctions 
between queen, workers and drones are quite clear (see Plate 1), The 
eyes of the drone meet over the head, those of the queen and worker 
are far apart as shown in Figure 9, The workers have to gather nectar and 
pollen from flowers ; there- 
fore the limbs used in 
gathering these substances 
are modified. They suck 
out the nectar from flowers 
with their tongue. Their 
tongue is therefore more 
developed and longer than 
that of cither the queen or 
Fig. 9.—Front view of head of (a) worker and (4) drone. the drone. The pollen is 
gathered and carried home on the thighs of their hind legs which are there- 
fore modified and adapted for this purpose 
and are slightly different in structure from 
the hind legs of the queen or the drone. 


aaa 
j Figure 10 shows the hind leg of a worker 


and also the part where pollen is carried, this 
part being known as the “ pollen basket. ” 
The queen and drone have no pollen basket. 
The workers have to secrete wax with 

: which to build the comb. The wax is 
. secreted through four pairs of structures, 


Fig. 10.—(a) Hind leg of a worker bee. called  waxplates ” on the under surface 
(3) The same with a mass of pallen on it. c 
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of their abdomen, shown in Figure 11, The queen and the drone possegz no 


Fig. L1.—A worker bee (magnificd) turned on the back to show the wan-plates ; Ue shaded 
parts are the wax-plates. 


wax-plates. The worker has in the sting a powerful weapon of offence and 
defence. In the queen the stine is slightly modified and is used as the 
egg-placer or ovipositor as it is called, the egg as it comes out of the ab- 
domen being protruded out through a hole in the ovipositor and placed by it 
in the proper situation at the bottom of the cell. The drone possesses no 
sting. 


Relative Importance of the Different Members of the Colony. 


We can now understand the relative importance of the dilfierené members 
forming the bee colony, A normal colony must have a properly 
fertilized queen which will lay a large number of cees every day and there 
must bea large body of workers able to collect honey, pollen and water from 
outside, to rear the brood and to perfurm the varions other kinds of work 
necessary for the well-being of the colony Provided these members are 
present in an eflicient condition drones are not necessary, Of the essential 
members again the quecn alone cannot form or even start a colony, being 
incapable of secreting wax, building comb, collecting fuod from outside and 
rearing brood, The body of workers alone without the queen may 
continue the colony only as long as they live and the colony will be extinct. 
in the course of about three months when all of thein have died off, 
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A normal colony begins to wenken when the queen, through old age, 
fails to produce enough impregnated eggs sufficient to replace the workers 
which die and it begins to dwindle from the time when the queen fails to 
produce any impregnated ewgs on account of the exhaustion of the male 
sperm in the seminal receptacle and when she dies. In nature the bees (by 
which the worker-bees only should be understood) foresee the danger and 
hasten to rear a new queen in time, ¢.¢., before the reigning queen is too 
old to lay impregnated eves and before the colony beeomes too weak. They 
build queen-cells and persuade the queen to lay exes in them and rear 
several queens althouyh they require only one, in order to guard against 
emergencies. Jefore the queens are reared a provision is always made for 
their fertilization, some drones being reared beforchand so that when the 
new queens emerge there are drones present to fertilize them. When 
a young queen is obtained the old queen is killed. When however the queen 
divs suddenly through some accident the bees rear queens from sume of the 
impregnated eges laid by the late queen in the worker-cells, the worker-cells 
round these eggs being demolished and queen-cells built in their place. 
These new queens take their chance of being fertilized by any drones which 
may happen to be present in the same or other colonics. Tf no fertilized 
queen is obtained the eolony is doomed to extinetion, The unfertilized 
queen may live and lay egys ; but as we know, only drones are born from 
these eggs. No more workers being born to replace those which die, 
the colony becomes extinct when all the workers are dead. 

When there is no queen in the colony and all attempts to secure one are 
unsuccessful, one of the workers takes the place of the queen and begins to 
lay eggs. The worker-bee, as we already know, is an undeveloped female 
and ovcasionally she is capable of laying eggs. Such a worker is known 
as “ fertileeworker. ” The eges laid by her, however, not being fertilized, 
give rise to drones only. Therefore the colony is not saved and be- 
comes extinct in time. 

ft is more often than not that the colonies suceeed in’ re-queening 
themselves and if they are successful they may go on for years, colonies 
being known which are forty years old or even older, But the age of the 
colony must not be confused with that of the members forming it. 


How the Bees recognize the Members of their own 
Colony. 
Every colony has a distinctive smell and the bees recognize the 
members of their own colony by this smell. Lf a bee belonging toa 
different colony tries to enter the hive of a colony, the guard bees promptly 


ck 


16 BEE-KEEPING 


attack it at the entrance and drive or kill it. If bees are separated from a 
colony and kept separate for some time ( several hours are enough ) they lose 
the characteristic smell of the colony and will be treated ag foreigners when 
given back to the colony after this period. 


Honey and Honey-flow. 


Bees do not make honey. Plants secrete a sugary liquid called nectar 
in the flowers. Bees collect this nectar, eucking it up with their tongue 
into a pouch in their stomach called the “ honey-sac ” and then on arrival 
at the hive diagorging and storing it in the cells of the eombs. Certain 
chemical changes take place in the nectar while it remains in the boney-sac 
of the bee, converting it into the honey we get. All plants do not yield 
nectar and those which do, secrete it in minute quantities which, however, 
vary in different plants. It is not at all times of the year that bees gather 
honey. Usually there is a particnlar season when plants secrete large 
quantities of nectar, it being known as the season of honey-flow. At Pusa 
and probably everywhere in the Plains the principal honey-flow occurs in 
spring and early summer from about the end of January to about the end of 
April, there being a minor unimportant flow in October-November. In 
the Hills ( e.g., Shillong, Darjiling, Nainital, ete, ) the principal honey-flow 
occurs in October-November, and a secondary flow in) March-April. 
Tt is only in the seasons of honey-flow that the bees get honey to store up. 
There are periods in the year, for instance, the rains, when very little heney 
ia available. Bees gather honey for their own use as food. They gather 
much more than they require and in fact they continue gathering as 
Jong as nectar is available, as long as they are able to gather it and as long 
ag there is accommodation for it in the combs, We have seen that it is the 
worker bees which gather honey. Therefore it is evident that the greater 
the number of workers in a colony the more honcy they will gather 
and store. As it is only in the seasons of honey-flow that plenty of 
honey and pollen is available, hrood-rearing is carried on ona large scale at 

is time. The population of the colony therefore increases rapidly and it 
is then that the phenomenon, known as swarming (see page 20) takes 
place. 


Bees and Plants. 


In order to be able to understand the relation between bees and plants, 
it is necessary to know something about how the plants reproduce 
themselves. The reproduction of plants takes place in one of the 
following ways :— 

(1) A part of the parent plant, root, stem or leaf, is capable 
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of giving rise to a new plant. For instance, bulbs of onion 
and garlic, tubers of potato, rhizomes or rootstalks of arum, 
turmeric and ginger give rise to new plants. All are 
familiar with growing roses, sugarcane and sweet potato from 
cuttings of the stem. New plants grow from the leaves of 
Bryophyllum. This kind of reproduction is known as 
vegetative. 

(2) In ferns etv., we find special cells are produced either on the 
back of the leaves or in their axils and these special cella are 
by themselves capable of giving rise to new plants, This is 
known as a sexual reproduction, 


(3) The third form is by the production of seeds which, when 
planted in ground, give rise to new individuals. Such plants 
produce two kinds of special cells, viz., female cells or ovules 
( future seeds ) in the female organ, the pisti], and male cells 
or pollen on the male organs, the stamens. 


In order to enable the ovules to develop into seedy it is essentially 
necessary that the contents of the pollen should unite with those of the ovule. 
The ovule is thus fertilized. For this purpose the pollen must be conveyed 
to a particular receptive part of the pistil. This is called pollination and 
fertilization of the ovule follows pollination. ‘lhe male and female organs, 
that is, the stamens and pistils respectively, are in most cases lucated in the 
same flower which is therefore called bi-sexual. Pollination with pollen of 
the same flower is called self-pullination or self-fertilization, and that with 
the pollen of other flowers, cross-pollination or cross-fertilization. Cruss- 
pollination yields mure and better seeds than sclf-pollination, In some 
cases sclf-pollination fails to fertilize the ovule and in some cases again it is 
found to be distinctly injurious. ‘Iherefore in nature there ure various de- 
vices to ensure cross-pollination. ‘Chus a cucumber plant bears two kinds 
of Howers, some male and others female. The papaya bears either male or 
female flowers exclusively. In many cases although the flowers may be bi- 
sexual, having both the organs, self-pullination is prevented by the two organs 
maturing at different times or by the organs being of such different lengths 
as to preclude self-pollination or by other mechanisms preventing pollen 
from falling on the pistils of the same flower. In all such cascs pollen from 
different flowers or different plants must be conveyed through some external 
agency to the female flowers for the necessary fertilization of ovules, so 
that seeds may be produced and the species continued. 


Pollen may be carried from flower to flower by wind, water, insects or 
other animals and the plants are classed according to these pollinating 
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agents as anemophilous, hydrophilous, entomophilous or zoophilous, respec- 
tively. Of the plants with sexual reproduction a large number is entomo- 
philous, ¢.¢., pollinution or rather cross-pollination in them is effected by 
insects among which honey-bees are included. These plants usually have 
large, coloured and showy flowers not infrequently possessing characteristic 
odours and as a further attraction to their insect visitors produce nectar and 
that too in such a situation in the flower as will ensure the removal of 
pollen and also the application of some pollen to the pistils by the insects in 
their search for the nectar. As the insects visit different flowers they dis- 
tribute the pollen of some flowers to others. ‘The parts of the flowers ale 
sometimes modified to adapt them tu the habit of their insect visitors and 
sometimes the adaptation goes so far as to render the plants capable of being 
visited by one particular class of insects and by no others. ‘Thus in 
Australia it was not possible to obtain seed from red ciover until the bumble 
bees were introduced. We see the mutual dependence of plants and 
insects. The bees, with which we are concerned, depend on the plants for 
nectar and pollen and the plants too depend on the bees for the necessary 
fertilization of their seeds. ‘This fact is made of practical use by growers 
of cucumbers in green-houses in Massachusetts, United States of America. 
Whea the evcumber vines are in bloom they introduce and keep in green- 
houses colonies of bees for getting the crop set, and in this way utilize a 
large number of colonies. It is reported that in one year 118 growers uti- 
lized 944 colonies of bees for this purpose. ‘The colonies thus kept in green- 
houses usually die as they do not get enongh food and fresh colonies have to 
be purchased and introduced every year. It must be remembered that 
colonies of bees are always available for sale there, bee-keeping being an 
established industry. 


Pasturage. 


Plants affording pollen and honey to bees are spoken of as bee-pastur- 
age. We have seen that all members of the vegetable kingdom do not 
yield nectar and pollen to bees aud also all of the flowering plants may not 
do the same. For instance there may be whole fields of sann-hemp in full 
bloom but the honey-bees do not get a single drop of neetar from them. 
The mechanism of these flowers precludes the true honey-bees, while allow 
ing bumble bees to gather a harvest easily. For similar reasons, all 
flowers cannot be visited by all of the different kinds of honey-bees. The 
flowers may be so small that only the smaller bees can thrust their tongue 
into them to suck out the nectar. Or the nectar may be situated at such a 
depth inside the flower that only those becs which possess a long tongue 
ean reach it, It is very commonly found that certain flowers are visited by 
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the Little Bee only and by no others. On the other hand some flowers will 
be found to be visited by all kinds of honey-bees. What constitutes bee- 
pasturage in a locality has to be found out by actually observing the flowers 
visited by the honey-bees. Very little work has been done in this direction 
in India. 

Different plants yield different quantitics as well as different qualities of 
nectar, The same plants may vary in these respects in different countries 
according to the soil and climate. Plants are known which yield abundant 
nectar in one country but bardly any in another. Similarly the same 
plants in a particular locality may yield enough vectar in one year but 
much Jess in another year according to the change in the climatic condi- 
tions. Warm dry atmosphere helps secretion of nectar, a cold wet atmos- 
phere retarding it. Also more nectar is secreted in the morning and even- 
ing than in the middle of the day. 

It does not puy to cultivate any plants solely for the bees. Tlants, 
which are useful and at the same time yield abundant nectar, may be 
grown. Or, to put it in a proper way, those who grow such plants will Jind 
it profituble to keep bees, as in addition to the outturn of the crop itself, 
they will have a yield of honey. ‘I'his practice is often followed in 
advanced countries. Such crops are usually those which grow densely in a 
small place and put forth an abundance of flowers. Clover and alfalfa or 
lucerne, grown fur fodder, may be named. An acre of alfalfa in some 
countries is said to yield as much ag GU Ibs. of honey or as the farmers put 
it “a can of honey (6U lbs.) to the ton of hay.’ In the same way 
mustard and sesamum crops in India yield abundant honey. 

But the question becomes different when abundant waste lands are 
available in the neizbbourhood where seeds of wild nectar-yielding plants 
may be grown for the suwing at no yreat or nominal expense, As it is, 
however, in India enormous quantities uf nectar whieh is produced by 
plants both wild and ordinarily cultivated, are wasted because there are not 
enough and good bees to gather it. 

Bees gather honey principally from wild plants, and go to a distance 
of as far as two to three miles in all directions. But of course the nearer 
the pasturage the better, as the Lees can gather and store more honey when 
the distance they have to cover in coming and going is small. A few 
flowering plants cultivated in a garden are no help to them. Usually 
the flowers cultivated in the arden are mostly made double by cultivatica 
and produce no seed. Therefore they have vo necessity for the service of 
the bees and produce no nectar for them. 

Then it has been caleulated that in order to obtuin about 3‘, ounce of 
honey the bees have to visit at least 2,129 flowers of Rhododendron hirsutum 
and 5,530 of suinfuin (Oxvbrychis sulivt). From this one can imagine what 
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a large number of flowers are required to secrete nectar and also what a 
large number of Lees are required to gather the nectar in order to have 
surplus honey. It is evident that though there may be some flowers always 
available, it does not follow that the bees will gather and store honey. For 
this purpose there must be abundant pasturage which must put forth an 
abundance of bloom. This does not always happen and when it happens we 
have the huney-flow. From the point of view of a practical bee-keeper, a 
knowledge of the pasturage of his loeality and the time when it comes 
into Lloom is very necessary. He can then so regulate his bees as to make 
the most of the honey-flow when it comes. 


Honey-dew honey. 


Sometimes beas gather the sugary seeretion of plant lice (Aphides) 
anl other insects, known as insect honey-dew, and also a similar secre- 
tion of certain plants from extra-Horal parts, known as plant honey-dew. 
This is known as honey-dew honey and is of course much inferior to the 
floral nectar, So long, however, as nectar is available honey-dew is not 
collected. In India so faras is known bees get nectar when the honey-dew 
secreting insects occur and bees will not ordinarily be found collecting 
honey-dew. 

Swarming. 


Jn the case of bec: a colony may breed a large number of individuals but 
as the colony is nothing more than a single family, there is properly speaking 
no multiplication unless there bean increase in the number of colonies. 
The bees bring about this inerease by what is known as swarming. In the 
season of plenty, ie, the season of the honey-flow, when the colony 
becomes very populous, swarming takes place in the following manner. A 
number of drones are reared and when the drones Legin to fly some queen- 
cells are built and qucens reared, Soon after the first of the queen-cells is 
vapped, all on a sudden in the middle of a bright day a large number of 
workers, about half of the number present or more, with some drones, fly 
out, of the hive, headed by the reigning queen and go to a new place to 
establish a new colony. This is called swarming. The flight of a swarm 
with whirling movements in the air and with a loud humining noise, is a com- 
mon sight in India in spring and the beginning of the hot weather. The 
swarm builds combs in the new quarters and is soon established as a normal 
colony. In the parent colony a new queen is born and fertilized by one of 
the drones who are already there and takes the place of the old queen. 
After the first queen emerges the other queen-cells are demolished and their 
occupants killed. But in so ne cases the bees in the parent colony wish to 
send out a second swarm and do not destroy the other queen-cells. The 
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second swar.in is sent out usually in about a week after the issue of the first 
swarm and it is headed by the first-born young queen before she is ferti- 
lized. She is fertilized in the new quarters. Similarly several successive 
swarms may be sent out until the population in the parent colony becomes 
very reduced. Each swarm goes and selects new quarters for itself. 


Migration. 

Sometimes bees naturally migrate from place to place. The phenomen- 
on is very common in India. The entire colony leaves the habitation with 
the combs and settles in another part of the country in one season, return- 
ing again in another season. Thus colonies migrate from the Plains to the 
Hills in autumn and return to the Plains about the middle of the winter. 
The causes inducing migration are probably changes in the climate but more 
probably dearth and availability of food supply. 


Enemies and Diseases of Bees. 
The boney-bees in India have many natural enemies. Three kinds of 
birds, two green ones known as Bee-eaters (Aleroys viridis and Al. philtp- 
piaus—Fig. 12\ and the third a black bird with a forked tail, known as the 


Fig. 12.—The Bee-~ater, 
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King-crow (Dicrurus ater Fig. 13), catch bees on the wing and eat them. 


Fig. 13.—The King Crow. 


King-crows are not habitual bee-eaters, but some of them develop a strong 
liking for bees occasionally. Five kinds of predaceous wasps (Vespa 
orientalis, Fig. 11, and V7. céwcta in the Plains and FV. aurarta, Fig. 15, 


Fig. 14.—The yellow banded brown wasp hig. 15.—The golden wasp (Vespa auraria). 
(Vespa orientalra). 
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Several kinds of ants attack the hives fur honey. here is one big 
moth (The Death’s Head Moth, Acherontia sty, Fig. 18) which enters 
hives at night and drinks huney.. The worst enemy of the bees in India 
and specially in the Plains is the Wax Moth (Gallerta met/onedla) of which 
an account hus been published in the Ayrienttural Journal of India, Vol. 
VI, No. 4. — Its life-history is illustrated in Plate ILI. The moth enters 
hives at night and lays evs on the combs. The caterpillars which hatch 
out of these eggs tunnel the combs forming silken galleries through 
them (Fig. 19). They eat thecombs and fill them with a profuse amount 
of white silk and blazk pellets of excreta. Ultimately in place of the 
combs nothing but a mass of silk and exereta is found. The bees are 
compelled to desert the hives. The caterpillars pupate inside the comb or in 
corners of the hive and ultimately come out as moths. In other countries 
bad and infectious discases are known which affect the brood and also 
disvases affecting the adult bees. So far no such disease has been noticed 
in India and it is to be hoped that they will nut be introduced. 


The Indigenous Bees. 

In India three or rather four kinds of honey-bees are found. 

(1) One is the Rock Bee (Apis dorsata) the worker of which is illustrated 
at figure 10, Plate I. It will appear that the worker of the Rock Bee is as 
big as the queen of the European Bee (pis mellifica). The colonics of these 
bees build a single huge comb on the face of rocke, on branches of big trees 
and sometimes on walls of buildings, the comb measuring up to five feet across 
its face, and being always built in an open place. The bees are very goud 
honey-gatherers and from a single comb of the Rock Bee up te sixty pounds 
of honvy is said to be obtained, But they are very ferecious and do not 
brook disturbance. Their sting is very painful and several cases of human 
beings and even big animals such as elephants being stung to death by 
these bees, are on record, When enraged they pursue their victims for miles. 
A man cannot escape from them even when he dives in water, as they hover 
about the place and sting him when he pushes his head out for breath. These 
becs are known to migrate from place to place. Wild tribes collect their 
combs by burning away the bees usually at night, some making it a profession 
to collect their combs. The honey is squeezed out and the comb is melted 
into wax, each coinb on account of its large size yielding a large quantity. 
The bees-wax exported out of India and running up to the value of more 
than seven lakhs of rupees in a year is principally obtained, from the combs 
of the Rock Bee. The Forest Departinent of India realizes a large revenue 
annually by leasing the right tu collect these combs from Forest Areas. 


PLATE Ill. 


PLATE TV, 


Fig. 19.—A piece of comb attacked by the Wax Moth (Galleria mellonella) caterpillars. 
The galleries of silk and the thin netelike silken covering of the mouths of cells 
are quite clear. At the upper part at about the middle a thick webbing of white 
silk has been formed. 


Fig. 20.—Combs as built in nature by the Indian Bee, 
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(2) The second is the Indian Bee (Apts indica). Its queen, worker 
and drone are painted in Plate 1, figures 4, 5 and 6 respectively. 
They are smaller than those of the European Bee (Apia mel/ifieca). The 
colonies of this bee always live in closed covered places, ¢.g., cavitiesin tree 
trunks or under the ground and in rocks or sometimes in walls. The same 
habit sometimes leads them to build combs in unused boxes or packing cases. 
At times they build inside rooms in recesses in walls or windows which are 
kept shut. They always build several combs side by side and parallel to 
each other as shown in Figure 20. According to the locality this bee shows a 
little variation. Thus the variety found in the [Hills is slightly bigger and 
much darker than that found in the Plains. It is not as good a honey- 
gatherer as the Rock Bee or the European Bee. The maximum quantity of 
honey obtained from a single colony of this bee in the Plains is about seven 
pounds when the colony is very hig or a little more in the Hills. An aver- 
age quantity is about six pounds annually. The Plains variety is more 
irritable and more prone to stinging than the Hill variety. These bees are 
very prone to swarming and are found to migrate as well to some extent, 
The ITill varieties, however, show a less propensity to do either. They can- 
not defend themselves againt enemies so well as the Italian Bees and the 
Wax Moth plays havoc among them. 


(3) The third is what may appropriately be called the Little Bee (Apes 
florea), Figures 7, S and 9 in Plate I show its queen, worker and drone 
respectively. Jts worker is much smaller than that of the Indian Bee. 
Compared with the worker, the queen and the drone ave very big but smaller 
than the queen and drone of the Indian Bee. The colonies of this bee build 
a single comb which is usually not larger than the outstretched palin of the 
hand but attains toa much larger size occasionally. The comb is usually 
built in bushes as shown in Fienres 21 and 22 and hung on some branches. 
Vrequently, however, the bees are found to build under eaves of huts and corni- 
ces of buildings and walls, in ventilator holes of houses and behind doors and 
windows. In the last named situations the comb is built parallel to the wall 
in such a way that it docs not interfere with their opening and closing. 
Figures 25 and 24 show a comb built at the end of a log of wood in a fuel 
stack. The bees are not so prone to sting and have therefore been styled 
“ stingless ”” by several writers, Actually they du sting and cause swelling 
though the injury is not so painful as that caused by the bigger hecs. They 
gather very small quantities of honey, a single comb yielding only a few 
ounces. 

(4) The fourth is a small bee, smaller than the Little Bee. I is called the 
Dammar Bee (Jelipona spp.). These hees are classed with the Honey Bees 
because they collect very small quantities of honey which is supposed to have 
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medicinal properties. But they do not secrete any wax to build their combs 
which are constructed with gums and resinous substances collected from 
plants and allied to propolis of the true Honey Bees, The combs are built 
in hollow walls or tree trunks and usually are extended beyond the opening 
of the hollow in the form of a funnel. The combs yield what is known as 
‘* Bees Dammar”’ or “ Pwe-nyet ” in Burma, which country has a small in- 
land trade in this substance. ‘The Bees Dammar may he used in varnish 
and is used in Burma for caulking boats to make them = water-“roof, The 
right to collect the combs is leased out by the Forest Department every year 
aod yields an annnal revenue of about Rs. 5,000. 


The European Hive Bee. 


‘The Honey Bee of Europe is known to Science as Apis mellifica (mean- 
ing honey-maker) or otherwise as Apis mellifera (meaning honey-bearer), 
It occurs also in Western Asia and Africa. Like the Indian Bee (4pis 
indica) it is found to vary a little in colour, some being darker than others, 
and also in size and temperament according to localities. In nature the 
colonies of this bee again like its Indian congener build several parallel 
combs side by side and in sheltered closed situations, ¢.e., cavities in tree- 
trunks and rocks or underground. It is however a very much better honey- 
gatherer and much less prone to swarming. Figures 1, 2 and 3 in 
Plate i, show respectively the queen, the worker and the drone of 
the Italian variety of the European Bee. The Italian Bees, as they are 
commonly called, have been found by lone experience to be more industrious, 
more peaceful, therefore less prone to stinging, and more able to guard their 
colonies against natural enemies, than any of the other varicties. They 
successfully protect their combs against the Wax Moth, Their queen too is 
more prolific and therefore the population in their colony is always strong 
and regains strength quickly even when weakened. On account of these 
qualities the Italian Bee is rapidly gaining ground every where and replacing 
other bees wherever introduced, not only in Europe but also in America, 
Africa, Australia and New Zealand, ¢¢., in countries where bee-keeping is 
carried on on modern lines, 


Which Bee is capable of being kept in Artificial Hives. 


Artificial hives are nothing but wooden boxes so designed and made as to 
afford bees protection against sun, rain, cold and enemies, at the same time 
allowing them facilities to build combs inside and to go out to collect and 
bring in the necessaries of their life, e¢z., honey, pollen and water. Artifi- 
ejat hives are shelters for the bee colonies and are really imitations of their 


PLATE V. 


t 


Fig. 22.—The same nas Fig. 21, the bees 
being made to recede to expose the cowb. 
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Fig. 23.—-A colony of the Little Bee at the end of a log uf wood. Fig. 24.—The comb of the coluny shown in figure 23. 
The Guigenppiiigrof worker brood and conyex 
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natural abodes, rfz., cavities of rocks anl tree-trunks. Therefore, of the bees 
we have mentioned, only those which live in such shelters in nature are 
capable of being kept in artiticial hives, vz., the European Hive Bee (Apes- 
mellifica) and the Indian Bee (4prs fndica) Hence they are designated as 
“Tlive Bees.” The Indian Rock Bee (4pis dorsafa) and the Little Bee 
(Apis florea) are lovers of open air and cannot be kept in enclosed boxes ; 
also they build only single combs and are therefore not adapted for hives, 
Bee-keeping may be described as inducing hive hees to live in artificial 
shelters or hives under control. In advanced countries there have been 
various improvements in bee-keeping, all directed towards enabling the bees 
to gather more and more honey, Of the honey gathered, the bee-keeper 
takes the surplus over the requirements of the bees themselves. Therefore 
the more the honey gathered by the bees the greater the profit of the bee- 
keeper. 


Which bee to keep. 


As pointed out, of the three indigenous bees of India, only the Indian Bee 
is capable of being kept in artificial hives. The pictures given will enable it 
to be distinguished easily. Besides if it is remembered that this bee builds 
several parallel combs at the same place, no mistake ean be made. The Rock 
Bee and the Little Bee build only one single comb. The qualities which 
make hive bees desiralile are the following — 

1, They should be peaceful in temperament and not prone to stinging, 
and so easy to handle. 

2. Their queen should be very prolific so that the population of the colony 
may be kept up to a good strength and in the season of honey-flow there 
should be a very large body of workers able to gather large quantities of 
honey. 

3. They should be good honey-gatherers. 

4. They should be able te guard the colony, specially against the Wax 
Moth, of all the enemies. The bee-keeper can help them against the other 
enemies but it is hardly possible for him to prevent the Wax Moth from 
erevping into the hive and infecting the combs at night. 

5. Above all, they should not be prone to swarming. If they are prone 
to swarming, they will never yield a large quantity of surplus honey even if 
they possess in a high degree all the other qualities. As has already been 
explained the greater the number of workers in a colony, the more the honey 
gathered and stored. Swarming divides and therefore weakens the colony 
and this takes place in the season of the honey-flow, that is, Just at the time 
when plants secrete nectar in sufficiently large quantities. Bees prone to 
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swarming will swarm just when their number has inereased and they are in 
a condition to gather this nectar. 
In all these qualities the Italian Bee excels. 


The Comb. 


As already explained, the cells of the comh are used as cradles for the 
earlier stages of the bees and as store-houses for honey and pollen. In 
nature the honey is usually stored in the cells at the upper part of the comb, 
ahout the upper third, brood-rearing being done in the lower portion. The 
store cells are the same in size as the worker cells and as the brood necessary 
to be reared is mostly worker brood, the inajor portion of the comb consists 
of worker-cells. Drone cells are built towards the bottom while queen-cells, 
when necessary, are built on the margin. (See Figure 25). Both drone and 
worker cells may be utilized as store-cells. Pollen is stored here and there 
in certain cells among the broad. ‘The stored pollen looks like a yellow paste 
and can be easily distinguished, The comb is built with wax secreted by 
the worker bees, For secreting wax the bees gorge themselves with honey 
and sit quietly in a cluster thus keeping themselves warm. Wax oozes 
through the wax-plaies (Pignre 11) and collects on them in the form of white 
seales which are seraped off and moulded and worked into combs with the 
help of the jaws. It has been calculated that according to season, bees cat 
from 7 to 15 Ibs, of honey to secrete one pound of wax. Therefore comb- 
building is usually done when enough honey is available. 

As the different varieties of bees vary in size, the sizes of the cclls of 
their combs also vary, The comparative sizes of the cells of the combs of 
the Italian, Indian and Little Bees ave illustrated in Figure 25. 

Tn the linear inch are included about +} worker-cells of the Italian Bee, 
6 worker-cells of the Indian Bee and 9 worker-cells of the Little Bee. 
The worker-cells of the Italian Bee are about equal in size to the drone cells 
of the Indian Bee and the worker-cells of the latter are about equal to the 
ilrone cells of the Little Bee. The worker-cells of the Rock Bee are about 
equal to the drone cells of the Italian Bee, or 3} of whieh come in a linear 
inch. Similarly the thickness of the comb is different in the different varie- 
ties. It is therefore clear that combs of one variety of bees cannot be used 
by another variety. 


The prevalent condition of bee-keeping in India. 


As already explained the Rock Bee and the Little Bee are not capable of 
being kept in hives. They live in a wild state and the houey and wax from 
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EXPLANATION OF PLATE VI. 


Fig. 25.—A. Comb of the Italian Bee; a few drone cella are seen near the lower margin; 
an old open queen-cell is shown separately on thie left. 
B. Comb of the Indian Bee ; many drone cells are ecen in the lower portion on the 
right hand side ; an open queen-cell is shown separately on the left side. 
C. Comb of the Little Bee ; drone cells are seen at the lower part ; three open and 
somewhat mutilated queen-cells are geen in the natural position. 


D. Workers of the Italian Ree, the Indian Bee aud the Little Bee (left to right) to 
show their comparative size, 
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Fig. 25,—Combs of various bees. 


DEE-KEEPING 99 


their combs are collected in the proper season. They will most probably 
remain as they are and unaffected by any improvement and progress of bees 
keeping in India. The Till varieties of the Indian Bee being more amen- 
able to control and less prone to swarming and migrating than the Plains 
varieties, from time immemorial they have been kept hy the inhabitants of 
the Ilills. The hive used is not however much of an improvement upon 
their natural abodes, véz., cavities in tree-trunks and rocks. In the Khasi 
Hills and in some parts of the Rastern Himalayas the hive used is a thick 
log of wood, measuring about a yard in length and about 14 ft. in thickness, 
which is hollowed out and the ends closed with planks leaving a small open- 
ing at one end forthe bees. These “ log hives ”’ are placed horizontally either 
on the ground or hung on to the eaves of huts. Practically all over the 
Himalayas up to an elevation of about 7,000 feet the hive used is an oblong 
niche or recess in the wall inside the house having a small opening on the 
outside forming the entrance hole for bees, the recess itself being closed with 
a hinged plank which ean be opened or shut when necessary. Thus there is 
a closed chamber and the bees build combs from its ceiling. The third type 
of hive used is either an ordinary earthen pitcher turned upside down, for 
instance, in Coorg and Mahubleshwar or other forms of earthen vessels, hemi- 
spherical or eylindrieal, as in some parts of Baluchistan. These earthen or 
pottery hives are either placed on the ground or on Jranches of trees. 
Sometimes old packing cases or tea-packing chests are taken possession of 
by the bees which are Lhen allowed to live in them. 

The methods too of keeping the bees are primitive. The bees build 
combs fixing them permanently on the ceiling of the hive chamber, When 
they store honey they are usually smoked out or sometimes burnt and the 
combs containing honey are eut out, the honey being afterwards squeezed 
out and the squeezed combs melted into wax. 


Bee-keeping is practised nowhere in the Plains althorgh bees occur 
plentifully in some places, building combs in cavities in trees and walls 
and in unused boxes. In many places, for instance, in the neighbourhood 
of Pusa, there are professional bee-men known as Koer’s who, in the months 
of April and May, go about extracting honey from these wild combs. The 
owners of the boxes, houses and trees get half the quantity of the honey 
extracted. All the combs are cut out, the portions containing the brood 
are rejected and those containing the honey are squeezed. This honey the 
Koeris hawk about, selling it at 5 to 8 Ibs. per rupee. The honey contains 
mihy impurities in the shape of wax, pollen and eertainly alse the juice of 
some egys, grubs and pupa. Therefore it does not keep and ferments 
quickly and is ultimately reduced to the condition of a thin and net in- 
frequently sour syrup. 

D 
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Large quantities of honey are similarly obtained from the combs of the 
Rock Bee. 

Besides the professional hawkers there are dealers in Caleutta alone 
who sell about 60,000 to 70,000 Ibs, of this thin fermented honey at about 
the same rate as mentioned above. There is no export trade, the whole of 
this quantity finding its way into villages where it is stocked and sold by 
grocers. The honey produced in the Hills is of a better quality and is 
obtained in a thick granulated condition. It is sold at 8 annas to 10 annas 
per pound. That produced in the Darjiling Jail is sold at the very high 
rate of a rupee a pound. 

There have been several attempts by private gentlemen and missionaries 
at keeping the Indian Bee in the modern European methods. But they 
have either not been successful or have not given better results than 
the prevalent indigenous methods principally, it appears, for want of 
proper appliances. Without these appliances bees cannot be properly 
controlled. 


Modern bee-keeping. 


Tn the following pages the modern advanced methods of bee-keeping 
are deseribed with detailed instructions about making the hives and 
appliances necessary and about the proper management of beth the Indian 
and the Italian Bees. The improved methods are directed towards bring- 
ing the bees as much under control as possible, giving them facilities 
for gathering and storing larger quantities of honey so that larger surpluses 
may be obtained and securing the surplus in as pure a condition as possible. 
The principal improvements in appliances may be briefly enumerated as 
follows :— 


(1) The movable bar-frame hive —The lees are made to build combs 
separately in wooden frames and all the combs in a hive are 
eapable of being taken out, examined and reinserted whenever 
necessary. 

(2) The honey-eatracting machine.—The combs built by the bees are 
net broken or destroyed. The honey stored in them is taken 
out or as it is called “ extracted,”’ in a machine and the combs 
given back to the bees to be used by them again. Therefore 
the hees are not required to build fresh combs every time and 
are thus saved from secreting wax which involves time which 
can be otherwise usefully devoted in gathering honey and also 
involyes consumption of large quantities of honey. Therefore 
by preserving combs the hee-keepor increases the surplus, 
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Fig. 27.—-Comb foundation will. 


Fig. 28.—An empty frame in the middle. The frane on the right is titted with a sheet 
of artificinl comb-foundation., On the left a comb built on such a foundation 
in a frame. 
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(3) Artefictal comb-foundation. (Figure 26).—'‘n order further to save 
wee the bees from secreting wax, a thin shect of 
BSBDBD. wax is provided on which the bees build the 

Pe 033. 323 comb. The bases of the evlls of the future 
ee oes com) are artificially imprinted on this sheet by 
5 coy ¥ ¥ Y passing it through a special roller machine 
ae 3a aaa (Figure 27). In order to build the comb the 


83S3ISBIAA B_ bees have only to add the walls of the cells, 
SISBIBAAASR They have to secrete a certain amount of wax 
ooeep eee no doubt hut they use much of the wax pro- 


: vided in the comb-foundation. As the cells 
BIIAIAM AY, of the combs of the Italian and Indian Bees 
Fig. 26.—Artificial comb foundation, are different in size the foundation ought to 
have the cell-bases of the proper size imprinted on it to suit 
either, Figure 28 shows an empty wocden frame, a frame 
fitted with artificial foundation and a comb built on such a 

foundation in a frame. 

(4) The queen-excluder.—-In order to secure honey free from brood 
and pollen, the queen is prevented from having access to some 
combs in the hive by means of a perforated zine shect. Work- 
ers can easily pass through the perforations and store honey 
in these combs but the queen being larger in size cannot pass 
through them. This is known asthe “qneen excluder” zine 
sheet. By using the queen-excluder the bees ean be made to 
store only honey in some combs, no eggs being laid in them 
as they are out of reach of the quven. As pollen is stored in 
combs in which brood is being reared, these combs being 
free of brood, remain free of pollen as well. The honey is 
thus obtained ina pure state, free from pollen and juice of 
erushed brood which is sure to be injured in the process of 
extracting honey if present in the comb. As the workers 
of the Indian Bee and the European Boe are different in size, 
different sizes of perforations are necessary to adapt the queen- 
excluder to either. For the European Dee the perforations 
measure } inch x } inch. For the Indian Bee they measure 
fy ineh x § ineh. 


The Hive. 


The log and pottery hives at present used in different localities should 
be replaced by movable bar-frame hives. 
The Kerosene-boz HHive.—A cheap hive can be made from ordinary 
kerosene packing cases. Such a hive is illustrated in Figure 29. A wallis 
pe 


82 REE-KEEPING 


Fig. 29.— Kerosene-box hive. 
E. Entrance. A Alighting board for bees, 
P. Ant-preventer (it is kepé filled with water). 


added inside along each of the longer sides as shown in Figure 3), The 
frames of combs are supported on the top of these insite walls as shown in 
this figure. A hole is maie at the bottom at one end and a small piece of 


Fig. 30.—Kerosene-box hive opened ; with one frame in| position and another outside. 
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wood nailed below ; it forms the alighting board for the bees. Four pieces 
of bamboo are nailed on to the box and form leys. The cover, or roof, is 
made sloping and is covered by a piece of tin cut from an ordinary 
kerosene tin. This prevents rain from getting in. such a kerosene-box 
hive may do well in the Plains. But in the Hills where there is too much 
rainfall and also severe cold, it does not afford sufficient protection to the 
bees. The measurements uf the frames used for this hive are given in 
Figure 39. This frame should be adhered to ‘in every case. The inside 
measurements of this hive are given in Figure 31, The kerosene boxes vary 


Z 
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Fig. 31.—Section through the Kerusene-box hive to show measurements. 
R. Roof. F. France for comb. W. Walls which are added inside, 


a little in size, but by varying the position and height of the newly added 
inside walls, these measurements can be obtained. The longer standard 
frames (Figure +) cannot be used in the kerosene box-hive, but they can 
be accommodated lengthwise by adding two more walls along the shorter 
sides of the box, so as to make a chamber 144 to 15 inches in length. 

The Standard Hive.—Bee-keepers will find by experience that it will 
give more satisfaction and pay in th> end to make a hive with well-season- 
ed devdar wood or any other wood which will not warp or in other ways be 
affected by chanyes of seasons, Wha making a hive with such wood it is 
always advisible to make it of the standard pattern shown in Figures 32— 
35 ‘The stan lard hiv: is so made that its parts can be separated a shown 
in Figure 33. (Thabottosbcer as it is called “ floor boabdi??! lax four legs 


34 
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fixed to it and a piece of sloping board in front of the entrance to serve as 
an alighting board for the bees. The combs are contained in the hive 
chamber or “body box” as it is called, and are supported on the top of the 
two inner walls. The roof rests on the body bex. The measurements of 
the standard hive are given in Figures 84 and 35 and those of the standard 


Fig. 34.—The standard hive, section from Fig. 35.—The standard hive, section from 
side to side, back tu frout. 


frames for use in this hive are given m Figure 10, When the hive is placed 
in the open air a porch or portico above the entrance may be added as seen 
in Figure 32. 

The Wall Hive.—The wall hives with a little modification can easily be 
adapted to the use of moveable bar frames and then they will be superior 
to any wooden hive, considering the severe winter prevalent in the places 
where wall hives are used. In Western Countries there is yreat difticulty 
in keeping bees warm in winter. When the hives are left outside they have 
tu be wrapped in warm materials. In order to minimize the difficulties in 
thus attending to every hive, special cellars are in many cas2s prepared into 
which the hives are carried and stacked. In the case of the wall hives 
there is no difficulty in this respect. In places with severe cold, wall- 
hives will serve the purpose well and will be found equally ellicacious in the 
Plains. In order to be able to use movable bar frames in a wall hive, it 
should be made correctly according to measurements which are given in 
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Figure 36. It should be made as it is now done but with the modifications 
according to the measurements given. There should be grooves at correct 
heights and inte these grooves a movable frame carrying combs will be put 
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Fig. 86.—Measurements of the wall hive. 


in. The frame of combs can be inserted or drawn out as shown in Figure 
37. Every MY inches will aveommodate one layer of standard frames. 
‘Therefore in the hive recommended three layers of combs can be put in 
when necessary, The lowest chamber will ordinarily be used for the Indian 
Bee. ‘The Upper chambers will be required for use when Italian Bees are 
introduced. All the standard appliances of the British Bee-keepers’ Asso- 
ciation can be used without any modification. 

The hive cau be made 80 inehes high. For 7} inches from the bottom 
the breadth will be 144 inches. Then there are two grooves to receive a 
comb-carrier frame. Above this the breadth will be 174 inches. In order 
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tu accommodate 10 combs for Italian Bees in each chamber the depth 


Fig. 37.—Movablo bar-frame wall hive. ‘Ihe duor (DD) has beeu opened and the comb-carrier 
frame (i) with the combs (c) in position has been half drawn out. 


of the hive should be 154 inches. Every 1) inches accommodates une 
comb and the depth can be decreased accordingly if the thickness of the 
wall does not allow of full !5j-inches. The walls and floor should be made 
smooth and level and all the corners well made. A correct make is essen- 
tially necessary for smooth working. 

When it is necessary to examine the hive the hinged door is opened 
and the comb-carrier frame drawn out (lig. 37) and any comb taken out 
and examined. It is not necessary tu draw off the carrier frame entirely 
from the grooves, It is held in position even when more than three-fourths 
pulled cut und both the hauds of the uperator are free tu examine combs. 

The comb-earrizr frames for the wall hive is illustrated and its measure- 
ments given in Figure 38. A Aare two pieces of wood 15°x2”x 1". Over 
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them are placed two pieces of wood B B measuring 15"x1"x}". © C are 
two pieces measuring 19”x 1}”x }” nailed on to A A in the manner shown. 


Fig. 38.—Comb-carrier frame for wall hive. 
This frame will accommodate 10 combs of Ifalian Bees and 12 combs 
of the Indian Bee. The frame carrying combs runs into grooves as shown 
in Figure 37. If the depth of the hive cannot be full 154 inches, the comb- 
carrier frame should be shortened by 14 inches for every comb. 


The Frames for Combs. 


The measurements of the frame for kerosene bex hive are given in 
Figure 39 and those of the standard frame in Figure 40. The frames are made 
, " 
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Fig. 89.— Measurement of frame for Kerosene-bux hiye. 
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with strips of any well-seasoned wood which will not warp, well-seasoned 
deal-wood being the best. The strips are made 3 inch wide and § inch 


(---------- Gg 4% ~~ 7-2 2 2--> 


Fie, 40,--Measurement of standard frame for use in standard and wall hives, 
thick and are cut and fitted up to make a frame acevording to the measure- 
ments given, The side and bottom bars may be made } inch thick. ‘The 
projecting portions of the top bar rest on the inner walls of the hive. In 
the standard frames manufactured and sold, there is an open slit along the 
middle of the top bar to receive the 
sheet of eomb-foundation. It is not 
advisable to have this slit as it affords 
a very convenient hiding place for 
the Wax Moth caterpillars. A small 
groove about inch deep along the 
middle of the under surface of the 
top bar (Pig. 41), serves the purpose 
very well for adjusting the foundation 


Fig. 41.—Frame with groove along the sheet. 


middle of the under surface of the top bar. 


How Bees can be made to build Combs in Artificial Frames. 


In nature the parallel combs are built at a regular distance leaving 
enough space between them for the hecs to walk over the contiguous combs. 
In the ease ofthe Italian Bee the distance between the centres of the 
contiguons combs is about 12 inches while in the ease of the Indian Bee 
it is about J} inches. When artificial frames are used they are to be kept 
at the necessary distance from one another and this distancing or spacing 
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is sscured by tin frames called “ metal ends” fittel to the projecting 
ends of top barsas illustrated in Figure 42. It ean also be done by putting 
anail at cach erd of the top bar of the frame. But the metal ends are very 
convenient and cheap. For correct spacing of the frames of combs in the 
ease of the Italian Bee, every frame is provided with these metal ends (Fig. 
43). For the Indian Bee the same inetal ends will give tha correet spacing 
when used in every other frame as shown in Figure 42. If the frames are cor- 


2 | 


Fig. 42.— Spacing of frames for the Indian Bee. Fig 43.—Spacing of frnmes for the 
M—Metal end. European Bees. 


rectly spaced in the hive and if the lower surfaces of the top bar are sineared 
with a little wax, the bees will build astraisht comb in the frame. Smear- 
ing is done by melting the wax over fire and applying it with a brush 
or stick. The comb, iu the middle in Figure 25, is such a one built by the 
Indian Bee. Proper distancing should be observed even when the frames 
are provided with sheets of comb-foundation. When com) foundation is 
supplied, the top bars of the frames ne21 not be smeared with wax. 
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Use of Comb-Foundation, 


The purpose of using the comb-foundation has already heen explained 
(page 31). Either full sheets of foundation may be used as shown in 
Figure 28 or only a sinall etrip as shown in Figure 44 to form the guide or 
stuiter for the comb which the bees are 
intended to build. The use of a full 
sheet of foundation has one advantage. 
The bees at once fill the entire frame 
with comb and combs with uniform 
worker-cells or drone-cells are obtained. 
When only a guide or starter is used the 
comb is built as in nature and is usually 
of the form illustrated in the middle in 
Figure 25 and many drone-cells may be 
formed in the lower part. The founda- 
tion is fitted into the groove on the under surface of the top bar of the 
frame, 


MS. tt 


Fig. 44.—Frame with starter foundation 


Wiring Frames. 


In order tostrengthen the comb in the movable bar frame the frames 
are wired as shown in Figure 15. A thin copper or tinned wire is used. 


Fig. 45.—Frame wired. 


A tinned wire is specially manufactured and sold for this purpose. ‘lhe 
wire passes through the middle of the top and bottom bars of the frame, 
and of the comb when it is built. The comb is therefore held tightly in 
the frame and there is little risk of its breaking and falling off the 
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frame in manipulation. After wiring the frame the foundation-sheet, is 
fitted into it and the wire is embedded into the foundation by means of an 
embedder. Any round metallic dise can be converted into an embedder. 
A copper coin, a pice (Fig. 16) or half-pice does very well when a groove 


Fig. 46.—% Pice” wire-minbedder, 
is made all round the middle of the edge with a thin file. A hole is then 
made into the centre and the dise fitted on to a flat iron handle loosely 
so that it can revolve casily, Wire embedders are sold ready-made. One 
called the Spur Wiresembedder is ilusteated in Fig. 47, There is a groove 


Fig, 47.—Spur wire-embedder, 
in the spurs. The embedder is heated over a fire or flame and placed and 
run on the wire which fits into the groove (Fig. §8), ‘The heat melts the 


Fig, 48.—Embedding wire into foundation, 
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wax of the foundation. Therefore the wire gets into the sheet and is held 
in it when the wax cools down and solidifies. 

In order to embed the wire into the foundation, the frame with the 
foundation is placed on a board (Fig. +9) £ inch thick and of the size of 
the inside measurements of the frame. 


Fig, 49,—Wire-embedding board, 


The Honey Knife. 


The honey knife is shown in Figure 50. Both the edges as well as the 
tip ave sharpened so that it cuts either way, and alsoby the tip. The 
handle is raised from the line of the eutting edge so that the knife can be 
worked flatly on a surface without the fingers of the holder interfering. 
Every bee-keeper should have at least two of such knives. They are easily 
made by loval blacksmiths. This knife is useful for all kinds of work in 
connection with bee-keeping. 


Fig. 50.—The honey knife, 
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Arrangement in the Hive. 


The frames of combs are placed in the hive and a piece of thin gunny 
cloth, blanket or oil cloth (American cloth, the enamelled side downwards) 
of the size of the inside measurements of the hive, is placed over the frames 
so as fo cover all the frames. This is called a quilt. Seveial folds of 
warm quilts may be necessary to keep the bees warm in the cold weather. 
In the hot weather only one sheet may be sufficient. Only so many conibs 
are kept as can be covered by the bees. If the combs do not fill the 
entire hive, they are pushed towards the entrance and a wooden yartition, 


called a division board or dummy (Tig. 51) is placed behind them, thus 


Sa 
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Fig./51.—Dummy or division board, 


producing a chamber closed all round. The dummy is an ordinary wooden 
hoard about } inch thick, on the top of which a bar is fixed and the two pro- 
jectit.o ends of this har rest on the inner walls of the hive like the ends of 
the top bar of a frame. 
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Location. 


In India vegetation is so common and rich that any place will pros 
hably be found suitable for keeping bees. The surest test is to find out 
whether bees occur ina wild state in the place and if they do, the place 
will surely be suitable. But whether the bees will yield large surpluses 
has to be found out by actually keeping a few colonies. Tt is always 
advisable to find this out hefore embarking on a large scheme. 


As regards actual location of the hees, they should be placed where they 
will not be exposed to high winds and away from places which are much 
frequented by men or cattle, Provided there is proper ventilation in the 
hives and they are not painted black, there necd not be any shade against 
the sun. When placed exposed to rain the roof should be so made or 
covered with tin that no water may get in. It is an advantage to place 
the hives so that they may get the morning sun. But in the swarming 
season it may be necessary to shade them. Hives can be placed under big 
shady trees and in villages, near the compound walls on the east side 
facing cast. If a workable shed is built over them from the wall this will 
make a very good place for bees. The bees will get the morning sun, will 
be protected from the midday sun and rain as well as from high winds. 
The hives can be placed side by side ata distance of about 6 feet from 
each other. Wall hives shoald be on the cast and south walls and should 
be at least about four feet apart. When a large number of hives are kept 
they can be orranged in rows about eight feet apart and one behind 
the other. The hives should be so arranged that they stand in between the 
hives in the sueceeding and preceding rows. 


Manipulating Bees. 


The bee’s sting.—It is the sting which deters people from approaching 
bees. The sting being barbed with backwardly directed teeth, it is held 
in the place where it is thrust. Not infrequently a portion of the entrails 
of the hee is also left behind. The bee which is thus deprived of its sting 
dies afterwards. At the hase of the sting there is a minute bag, called 
poison-bag containing a fluid which causes the irritation and swelling 
which follow a sting. When a sting is received the part should not bo 
rubbed as is nsually done, The sting should be pushed out with the edge of 
a inife or finger nail by applying the knife or nail at the side. The sting 
should not he pressed as in that case the poison bag bursts and its contents 
get into the part stung. If the sting is removed without injuring the 
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poison-bag, there will not be much irritation or swelling. Several repeated 
applications of benzene or liquid ammonia will prevent much irritation and 
swelling. If the swelling is large and painful fomentation with hot water 
will afford relief. When a person is stung several times he becomes in a 
way inoculated with the poison and gradually becomes less subject to 
the evil effects of the sting. 


If the bees are handled confidently without fear and very slowly with- 
out any sharp quick movements or jarring, they are not at all likely to be 
irritated and to sting. 


Gloves and Veil— When angry the bees at once fly at the face. Thero- 
fore it is always safe to use a veil, as shown in Figures. 57 and 58. It is 
used over a hator a big turban so that bees may not be able to reach the 
skin with their sting even when they sit on the veil. In place of the costly 
hat or turban, a simple thing can be had made by doms (basket-makers) 
for about half an anna or so, This is shown in Figure 52 and is used in 
many districts by labourers as a pro- 
tection of the head against sun. In 
‘ SOT some places it is known as matla. 

, LIL FARES A dts a with a veil is shown in Figure 

LO TS fai!) 58. The veil is made by sewing a 

2s =< é piece of mosquito netting and the 

= Ss portion in front of the eyes should be 

dyed black for distinct vision. The 

Fig. 52— Matla.”” other parts exposed to the sting are 

the hands which can be protected by gloves. (Fig. 57.) But it is very awk- 

ward to work with gloves on and they can be and are safely discarded after 

some time when confidence is gained. Provided the body is covered it does 

not matter what dress is used. (But bees do not like black objects and 

it is better to wear light-coloured clothes when dealing with bees.— 
T. B. F.). 


Subduing Bees. Bees have a dislike for, and are rather frightened 
at, smoke and any strong odour such as that of carbolic acid. Therefore 
they are subdued when exposed to smoke or carbolie acid fumes, remain 
quiet and can be handled easily. When the bees are frightened they gorge 
themselves with honey and when filled with honey they show hardly 
any inclination to sting. 


= 
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Smoke of burning rags or wood may be blown on them. Tobacco 
smoke is rather too strong. For smoking bees, a special and very cons 
venient smoker is manufactured and sold. (Fig. 53.) It has o 
cylindrical tin fire-box with a detachable nozzle and a pair of bellows fixed 
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Fig. 53.—The Bingham Smoker. 


to it. Rags or pieces of weod are put in the fire-box and lighted and the 
bellows worked with hand. The smoke comes out through the nozzle and 
can be directed in any direction. 

Carbolic acid is used in solution in water. One part of carbolic acid and 
two parts of water are mixed and well shaken. A piece of cloth is dipped 
in this solution and the water wrung out. When this clothis presented 
the smell of carbolic acid causes the hees to recede quickly. 

Precautions tn manipulation —Open the hive slowly, with slow move- 
ments and without producing any jarring. Take out and replace combs 
similarly. Avoid quick movements of hand, body or appliances used. 
Ayoid crushing a bee. The smell of a crushed bee irritates the others very 
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much. Similarly the smell of a sting irritates them. Jf a sting has been 
received, and stings are frequently received on the gloves in bad manipula- 
tion, it is hetter to walk away slowly to a little distance. Then remove 
the sting and blow a little smoke on the part stung to hide the smell. 


How to procure Bees and make a Start. 


Italian bees are not available in India and even when they will be 
available they will have to be purchased. Colonies of the Indian Bee are 
easily procurable in the swarming and migrating seasons. The swarming 
season is in spring in the Pliins and in the Hills once in September-Octo- 
ber and again in March-April. T’o places near the Hills bees migrate in 
late winter and early spring. Similarly they migrate to the Hills in early 
autumn. They can be secured in three ways :— (1) by using decoy hives, 
(2) by capturing swarms and hiving them and (3) by hunting out and 
hiving colonies which have already settled in cavities of tree trunks or walls 
or in the ground or in unused boxes, 


(1) Decoy hives are ordinary hives so arranged and placed that swarms 
come and occupy them. Six frames fitted up with metal ends and starters 
of foundation are placed in the hive with a dummy behind, and covered 
with quilts. The hive thus fitted is placed in a sunny situation, preferably 
shaded at midday, for instanee, under a big tree or by the side of a wall. 
In the Plains decoy hives should be placed out early in Jannary and in the 
Hills in September and March. Oceasionally the hives should he visited to 
see if bees have come and oecupied them and that the frames have not been 
displaced. If the frames are not properly distanced combs will be built 
across them, cementing them together. 

(2) If a look-out be kept for bees in the swarming and migrating 
seasons, stray swarms will be foundto settle in hamboosand bushes and 
sometimes on open places such as a branch or trunk ofa tree ora wall. 
They should be looked for from midday till late in the afternoon. When a 
swarm has settled in an accessible place it can be captured in the following 
manner. Take a small wooden box about 8”x 8” and about 6” deep. 
A smaller box may do if the swarm issmall. One side should be open and 
the wood or at least the inside of the box should be rough and unpolished. 
Have smoke ready in the smoker. Then hold the box open side down just 
over the cluster of bees or rather touching the cluster. Now apply a little 
smoke to the hees from below. Much smoke should not be used. The hees 
will slowly crawl into the box. The box should not he moved while they 
are crawling into it. When all have got into it, it can be slowly removed 
but should not be turned over and should be held open side down as it was 
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presented to the becs. In this manner the swarm may be carried to any 
distance, provided all quick and jarring movements are avoided. It is 
better to cover the open side of the box with a pivce of cloth while carrying 
the bees. Before trying to drive the swarm into the box inorder to quiet 
the bees, sugar syrup muy be sprinkled on them (not pouredin large 
quantities). After waiting for a little while during which the bees will lick 
up the syrup and clean each other’s bodies, the swarm can be driven into the 
hox inthe manner deseribed. A swarm which has just emerged from a hive 
need not be treated to syrup as the bes fill themselves with honey just 
before issuing from the hive. On arviviny at the place where the hive is to 
be kept, get a hive ready as described in (1), but putting in addition one 
or two combs filled with sugar syrup. (See page 57 on “ Pecding.”’) The 
combs of sugar syrup should be placed near the entrance. Lf no empty 
combs are available the sugar syrup should be placed in a “ feeder ’’ above 
the quilt. The box with the bees may now be placed inside the hive, 
its open end turned towards the frames and touching the nearest one. The 
hive is now covered with the quilt and roof, and left. The bees will leave 
the box and vecupy the frames. The box can be removed the next day 
and the frames closed up with the dummy. A newly-hived swarm should 
always be fed fur some days. Thon they are not likely to abseond and will 
yuild the combs very quickly. As a Further inducement to stay, if there are 
other volonies going on, a comb with ansealed brood may be placed in’ the 
hive, The grabs will be tuken care of by th: bees which have an affection 
for nurselings, and they will not be left in an uncared-for state. The 
comb of brood should be placed near the box containing the swarm. If the 
box into which the swarm has been driven is too big to be accommodated 
in the hive, a gap may be produced in the hive by moving two or three 
frames towards the back and the whole swarm jerked into this gap by a 
sharp quick movement and the frames and dummy drawn forward and the 
hive at once closed with quilt and cover. 


Sometimes the swarm settles at a place where it is not convenient to use 
box and smoke in the manner described. If ithas settled on a Lranch the 
box may be held with the open side up just under it and the branch 
suddenly struck with a thick stick with such ferce as to dislodge the whole 
swarm into the box. The box is at once covered with a plank or cloth and 
turned upside down, The cluster will soon settle in the box and can then 
be hived. A wide-mouthed cloth bay can be used to cateh a swarm which 
has settled on the branch of a tree. The open mouth ean be passed up from 
below and closed over the cluster. The bees are earried to the hive and 
poured over the frames, If the mouth of the bag be not raised free from 
the frames the bees will not be able to tly. 
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When a swarm settles on a high inaccessible branch, a cloth bag can be 
used in the following manner. Its mouth is sewn round a loop of bamboo 
branch and the loop ticd to the end ofa pole. (Fig. 54.) The loop is 


Fig. 54.—Swarm catching bay. 


raised and made to touch the branch cnelosing the swarm and then quickly 
drawn towards one side disengaging the swarm into the bag and the bag 
quickly turned edgewise preventing the bees from escaping. 

General directions for capturing and hiving swarms are given above. 
On these principles judgment may be used as to how best it can be done by 
varying the conditions a little. 

Sometimes when a swarm settles ona branch which can easily be cut, 
it can be carried home on the branch and hiyed directly. for this purpose 
the bees require to be gorged by continuing sprinkling them with sugar 
syrup for some time. 

If use is made of bar-frame hives in which the body box is capable of 
being removed from the fluor-board, swarms can be hived in the following 
manner, which is, however, not quite suitable for the Indian Bee, but does 
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well for the Italian Bec :—The front of the body box is slightly tilted up 
from the floor-board so as to present an entrance along the whole breadth of 
the hive. A plank or piece of cardboard is held just over the alighting 
board so that when the bees are poured on the board they can easily enter 
the hive. By a judicious application of smoke the bees can be made to 
enter the hive. Some of them may be pushed gently with the hand into 
the hive and the others will follow. 

(3) When a colony has already scttled and built combs in a place, the 
combs are cut out along the line of attachment and fixed into frames. 
For this purpose a comb-fixer is made with 4 stiff wire, as shown in Figure 
55, by bending the ends of the wire at right angles and soldering cross pins 
to its body. Two of such wire-comb-fixers are fastened to each frame us 
shown in Figure 56. A comb is cut out and fasteaed into ecross-pins of 
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Fig. 55 Fig. 56.—Frame fitted with wire comb-fixers, 
Wire comb-tixer. 


comb-fixers, so that its upper edge touches the under-surface of the upper 
bar of the frame. If the upper edge of the comb is not straight, it can be 
levelled by cutting off a portion and then fixed into the frame. The bees 
soon fasten the comb to the lower surface of the upper bar of the frame 
with wax and the wirescomb-fixers can afterwards be removed. 

When a colony has builé combs in the cavity of a tree-trunk or wall, in 
the middle of a bright day when bees are flying frecly, a wide opening 
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is made so that the combs may be cut out with the hands. Before this is 
done a hive is got ready as in (1) but without any starter of foundation in 
the frames which are now fittcd with the wire comb-fixers. The Lees are 
plentifully smoked before the operation is commenced. After the opening 
is made, by bluwing smoke on them they can be made to leave the combs 
which can then be cut out one by one and fixed into frames and placed in 
the hive. The bees will cluster away from the combs. If there be space 
and convenience they can be driven into a box as in (2) and put in the hive. 
If this is not convenient the cluster can be scooped up with a bowl which 
is at onee closed with a piece of plank and then inverted over the frames 
in the hive, the covering being slowly removed. The Lees will crawl down 
and oceupy the combs. The hive is now covered with its quilt and roof. 
The queen is sure to be brought into the hive with the cluster in this way. 
Some bees will remain inside the cavity. They can be smoked out or swept 
out with a feather. The cavity is now closed with mud entirely and the 
hive so placed that its entrance be near where the entrance of the cavity 
had been. The hive is left there till it is dark. ‘The flying bees will enter 
it in time. ‘The hive can be carried in the dark and placed in the perma- 
nent situation. 


The transferring ean also ye done in the evening after darkness has set 
in. In the middle of the day many bees take wing and hover round the 
vperator, Ab night the bees do not fly and therefore can be managed 
better. Tf it be not ineonvenient the transferring is better done in 
darkness, of course use being male of lizht which is kept at some 
distance. 


In the same way, bees from a log or bos or pottery hives can be easily 
transferred into bar-frame hives. This is always better dune in the middle 
of a bright day when bees are flying freely. For transferring froma log 
hive a surt of a box is necessary with one open side which will fit the open- 
ing on cither end of the hive. First of all smoke is driven into the hive 
through one end and the hive removed to a little distance, the new frame 
hive being placed in its position. The log hive is turned over, tilted up a 
little and stood in a somewhat inclined position so that the combs attain a 
reversed position. Put ina little move smoke, After a Jittle while place 
the box at the upper end which is now opened, and beat the sides of the log 
with two sticks, The bees will leave the combs and move upwards into the 
box and cluster in it. ‘The cluster may be kept aside a little. The log 
hive is opened, the combs vut and fitted into frames by means of wire- 
comb-fixers and placed in the frame hive. The bees are then put in and 
the hive covered up with quilt and cover. 
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Fig. 58.—Exawining a hive. 


Fig. 57.—Examining a hive 
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Similarly bees from a box hive may be transferred Ly taking away the 
bottom of the box, turning the box upside down and plaving another box on 
it. 

Transferring from a box can be done in another way. The bees build 
the combs on the under-surface of the upper-side of the box. This side of 
the box can be slowly removed with the combs and bees and placed over 
the empty (without any frames) frame-hive which is now stood in the 
position of the old box. By the application of smoke, bees can be made 
to recede from the end comb which is cut out, fixed into a frame and placed 
in the hive at the other end. In this way all the combs can be removed 
one by one, fixed into frames and placed in the hive. The becs as they 
recede from the combs which are being cut out, crawl on to the combs 
which have already been fixed into frames. After all the combs are thus 
removed the original plank is removed and the hive covered up with quilt 
aud cover. 

By varying the devices and using a little judgment all colonics, in 
whatever position they may be, can be transferred intu bar-frame hives, 

When a colony of bees is purchased in a bar-frame hive, all that 
is required is to transfer the frames of combs with bees from the travel- 
ling box into a proper hive. Those which may adhere to the sides 
ee the travelling bux may be jerked down ou the frames or in front of the 

ive, 


Examining a Hive. 


The best time to examine a hive is any time on a bright day when bees 
are flying freely. Tives should not be opened on chill windy days. Rainy 
days should also be avoided. Special care is to be taken to see that the 
brood ig not chilled. If chilled, the brood dies. 


Figures 57 and 58 show a hive being examined. First of ull take away 
the roof. Then puff in a little smoke by raising the blanket and replace the 
blanket and wait for two or three minutes. Now roll away the blanket 
from one end. Frequently the frames are gumined to each other and to 
the hive with propolis. Loosen them by slowly pushing the edge of the 
knife between the metal ends, If the hive is full of combs the end one is 
taken out, examined and stood on the ground, lcaning on the hive. The 
other combs are taken out one by one, examined and replaced in the hive. 
In examining a comb it is taken vut by holding the two ends. One side is 
easily visible. The uther side is brought into view through the various 
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manipulations shown in Figure 59. A comb should never be held in a 


Fig. 59.— Manipulating a comb. 


horizontal position, as when full of honey and brood it may break away. 
Position 1 in this figure is as it!is taken out of the‘hive. Position 2 
is obtained by raising one end. Then it is turned round (position 3) 
and the other side is in view. In order to be able to examine minutely the 
raised end is now lowered (position 4). By reversing the movements in 
order the comb is brought into the normal position and replaced in the hive. 
After examination all the combs and quilts are properly replaced and the 
hive covered, 
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Moving Bees. 


Bees fly toa distance of about two miles or more all round from the 
hive and come back without fail. They take a careful note of the surround- 
ings and remember the exact location of the hive. If the hive is removed 
the flving bees will come back to the place where it was standing and will 
hover in the air. They will fly round and round where the entrance of the 
removed hive had been and will ultimately drop down exhausted and die. 
If it is necessary to move a hive from one part of the apiary to another, 
it should be done gradually Ly about two fect and certainly never more than 
three feet every day. The moving should be done only at night after dusk 
when all bees have returned home. No moving should be dune on any day 
on which the bees do not fly. In order further to make the bees note the 
changed surroundings some straw or grass may be thrown in front of the 
hive ora board like a signboard pitched in the front on one side. If 
however, it is intended to move ahive toa distance and to completely 
foreign surroundings it can be done on any day at night. If the hive 
is removed at once to a distance of two miles or more, not a single bee will 
be lost. If the distance is less than two miles, some bees while flying 
may get into the old run and return to the old location and thus be lost. 
The loss thus incurred is not however considerable and does not usually 
affect the population and strength of the hive especially if the new 
surroundings are quite different from and in contrast to the old. All take 
a note of the new surroundings and remember them, except probably some 
old bees. 


Work of the Bees. 


The routine work inside the hive may continue at night but outside 
fieldwork is done only during the day-time. All the bees of the colony 
return to the hive at dusk and stay in the hive at night. Bees fly most 
during the morning, less when it is hot in midday and again more in the 
afternoon. (N. B. Occasionally Apts tudica comes in to light at night 
and perhaps occasionally these becs fly at night. T. B. PF.) All return to 
the hive at dusk and remain there the whole of the night. They do not fly 
when it rains or when it is very cold and chilly or foggy. 


Management. 
The bees are kept in the hive well covered with one or more quilts to 
keep them warm. In the cold weather several folds of blanket may be 
necessary. In the hot weather a single piece of gunny cloth is enough. 
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The frames of the combs are kept at proper distances by means of the 
spacers. If they are left further apart extra combs may be built in the 
extra space. If the distance is less two frames may be joined by cross 
combs. The combs should be straight. Ifa comb is bent it should be 
straightened by pressure with hand and if this is not possible the bulging 
portion should be cut off. Thereshould not be more combs in the hive than 
ean be covered by the bees. The extra combs may be stored in properly 
closed boxes and given to the bees when necessary. All the combs should 
be pushed towards the entrance and if an open space is left inside the hive, 
the combs should be enclosed with a dummy behind. 


Ordinarily the hive need not be opened every day for examining the 
bees. It is enough if it is opened and examined every 10 or 12 days to 
see (1) that the queen is there and laying eggs. It is not necessary to see 
the queen actually. If there are eggs and young brood, it van safely be 
taken for granted that she is alive and active; (2) that there is food for 
the bees, in the shape of sealed or unsealed honey; (3) that all the combs 
are covered by the Lees; if not, take out the extra combs; (+) that Wax 
Moth or any other enemy has not got in. Combs which are not covered 
by the bees may be infested by the Wax Moth caterpillar. In the hive of 
the Indian Bee frequently debris collects on the bottom consisting of 
broken pieces of cappings, ete. Wax Moth cuterpillars are frequently 
found present in this debris even though the combs are uninfested. Their 
presence is indicated by the webbing of wax and other particles into tubes. 
The debris should be cleared out, the caterpillars, if any present, should be 
killed, either cut with a knife or crushed under foot. 

But a visit should be paid every day to the hive for a few minutes only. 
By a little experience the bee-keeper will find out whether matters with the 
bees are all correct or not, by simply louking at their behaviour. A visit 
in the morning will help to diagnose the condition of the colony almost as 
accurately as actual examination, On all bright days the bees should do 
field work, flying out and bringing in loads of pollen. The amount of 
field work varies according to scason, more work being done in the season 
of honey-flow than at other times. If instead of working as usual 
the bees are found flying in front and round the hive as if seeking 
something, or listlessly sitting and hanging about the alighting board, 
there may be something wrong an an examination may be necessary. 

The bees do little work in the rainy season as they find little forage 
outside, If no food is left in the hive, it may be necessary to feed them. 
Also they do hardly any work when it is very cold and at this time 
too they may require fuod. (See “ Fecding ” below.) When forage is 
short, breeding is carried on at a very slow rate, the queen laying a 
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small number of egos and asmall number of bees heing reared. After 
the rainy seagon is over, breeding is resumed at an accelerated rate and it 
may be necessary to provide more combs in order to provide the queen with 
more laying space. ‘The population of the colony will increase. When the 
combs in the hive are all covered by bees and filled with honey, brood and 
eggs, fresh combs can safely be added, being placed in the middle. By 
gradually providing more space the population of the ceiony should be 
increased as much as possible, The more populous a colony in the honey 
season the more honey it will gather, yielding greater surplus. When 
combs are not available, frames with full sheets of foundation should be 
supplied and combs will be built on them. It is only in the honey-flow 
season that combs can be got built by the bees, In the Hills the more 
imyortant honey-flow occurs in October-November and the bees will gather 
enough honey to yield a surplus. In the Plains at this time there is a 
short minor honey-flow; the bees gather a little honey but not enough to 
yield a surplus. The main honey-flow oceurs in the spring in the Plains and 
a second honey-flow at this time in the TIills, surplus honey being obtained 
in both localities. The surplus honey is taken out by the bee-keeper and 
represents his profits. The method of taking out the honey or “ extracting ” 
as it is called is desertbed below on page 69, The bees continue to get 
some honcy till the end of May or even the middle of June, but of course 
in less quantities than in spring, Breeding is also carried on at a maximum 
rate in the honey-flow season and decreases gradually. At this time the 
hees do not require so many eombs in the hive. ‘Therefore the surplus 
eombs should be taken out and stored for use later on. If enough honey 
is left in the hive to serve as food for the bees till forage is available in the 
autumn, they will not require much attention. 


Unless there be a source of water near the place where hees are kept, 
say, a pond or spring, water should be provided in a vessel which should 
be kept in a cool shaded place and it should be changed very often, 


Feeding. 


Bees do not reqnire to he fed always, as they gather their own food, viz., 
honey and pollen from plants so long as they are available. Even when 
honey and pollen become searee in the ficlds it is not necessary to feed them 
so long as there is a store of these substances in the hive. Honey is the 
principal food of the adult hees and if there be no honey in the hive they 
will starve and it bheeomes necessary to supply food to prevent them from 
starving, in the shape of honey or honey diluted with water or gugareandy 
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or sugar syrup. The feeding thus given may be called “ starvation feeding.” 


A starving colony may desert the hive and alscond. Pollen is the principal 
food of grubs and without pollen brood-rearing is not possible. Usually 
bees gather pollen even when the plants are not secreting nectar and it can 
be easily found out whether any pollen is being gathered by standing in 
front of the hive and watching the bees which are returning from the fields. 
Loads of pollen on the thighs of hind legs of returning hees are easily 
distinguishable. If no pollen is being brought in, and there be no store 
of pollen in the hive, it becomes necessary to supply a substance which 
may serve for pollen, so that brood-rearing may not be stopped. Any of 
the following can be used as a substitute for pollen, e7z., ground whole 
kernels of oats, corn and wheat, cotton seed meal, pea meal, wheat flour, 
rye flour, bean meal and barley meal. The common practice is to use rye 
meal or pea meal. he substitute has to be scattered on a board or on 
elean dustless ground in a coo! shaded place near the hive and protected 
from rain. In India, at least in the Plains, bees gather pollen throughout 
the year, but get very little honey in the rainy season. Brood-rearing is 
not carried on satisfactorily on a large scale unless the becs get honey from 
outside sources, though there may be sufficient store in the hive itsclf. 
Therefore in the rainy season brood-rearing is at an ebb and all the pollen 
that is gatbercd is not used. For this reason a large quantity of pollen is 
found stored in the combs at this time, Food may he supplied to accelerate 
breeding and this is called “stimulative feeding.” 

As a rule it is better to do away with the necessity of feeding bees at 
any time. If after the honey-flow is over enough food is left in the hive 
it will not be necessary to fecd the bees in the time of searcity in the rainy 
season. A little stimulative feeding can he practised with profit in special 
circumstances. To take a concrete example, at Pusa a short minor honey- 
flow occurs just after the rains at the end of September or carly in October, 
Breeding is accelerated by the bees at this time. Breeding is again 
retarded when this flow is over and resumed on a large scale by the middle 
or end of Janaary when the main honey-flow commences.  <A_ little 
stimulative feeding may be given when the minor flow is over so that 
brood-rearing may be continued unchecked. ‘This will be profitable because 
when the main honey-flow commences there will he a large body of workers 
ready to gather the Loney as soon as it is available. 

Niscrimination should be used in supplying food, and when to supply 
it, has to be determined by the bee-keeper by examining the condition of the 
colony. 

(1) Starvation food should not be supplied in large quantities, te, 
approximately not more than what is required. If more is supplied all 
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combs will be filled with the surplus, leaving no room for the queen 
to lay eggs. Therefore brood-rearing may be seriously interfered with. 
Whether more is heing supplied than nevessary can be found out by 
examining the combs. If a large quantity is being stored the supply should 
be decreased. 


(2) For stimulative feeding too the above applies. In addition stimu- 
lative feeding hardly serves the purpose when the colony is very weak in 
population and when the queen has ceased to be prolific. It serves the 
purpose well when the colony is fairly populous and possesses a prolific 
queen. Therefore if it is intended to apply stimulative fecding to a very 
weak colony, care should be taken to increase its population by the 
addition of sealed brood or bees from other colonies. 


Food and how to give it. 


The best food is honey. If there is capped honey in any comb, the 
capping may be scratched and the comb placed in the hive. The bees 
will utilize the honey. If there be any capped honey in the hive, the 
capping may be similarly scratched. 


Extracted honey can be supplied diluted with water in the proportion 
of half water and half honey and warmed a little. Good cane sugar 
dissolved in water in the proportion of ] Ib. sugar in 1 pint water and 
warmed a little serves the purpose equally well. Fermented honey should 
not be fed, nor any honey of which the source is not known; because it 
my contain disease germs. If any purchased honey is used the solution 
Should be boiled for about balf an hour and should then be supplied when 
cooled. The liquid food is poured into an empty comb which is then placed 
in the hive. 


Various kinds of feeders, ¢.e., vessels in which to supply food, bave 
been devised. Use of empty combs is the best as it places the food at once 
within the reach of the bees. Any flat bowl or tin pot can be used as 
feeder. The food is placed in the pot and sume straw or sticks floated on 
the food so that the bees may find resting place or they get drowned in the 
food and die. The pot is placed on the frames. If its sides are smooth, 
some straw or sticks may be placed in a slanting position both inside and 
outside the pot so that the bees may easily walk over these supports and 
reach the food. A satisfactory fecder is made with a wide-mouthed bottle 
or glass or tin can. It is filled with food and its mouth tied with a piece 
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of cloth as shown in Figure 60a. It is quickly inverted and placed on the 


Fig. 60 ..—Tin ean feeder. Fig. 60 b,— Wooden block for feeder. 


frames mouth downwards. The bees suck out the food through the 
cloth. This does very well for stimulative feeding. In order further to 
secure and steady it on the frames a block of wood (Fig. 60 b) may be used, 
in whicb aholeis made to fit the mouth of the bottle. A very satisfactory 
feeder is made with a jam bottle having a serew top 


: tin cover, A few big holes are cut in the tin 
cover, The bottle is filled with syrup, the cover put 
onand apiece of cloth tied over it. It is similarly 
placed inverted in a wooden block on the frames inside 


the hive. (Fig. 61.) When itis very cold and it is 
ES not advisable to remove the blanket, a hole may be cut 
in the blanket and the block of wood placed over this 
\SI hole so that bees can take the food down without allow- 
ing any cold air into the hive. 


Fig. 61. 
Bottle-feeder, 


Robbing. 

In times of scarcity when no honey is available from plants, bees try 
to rub each other. Usually weaker colonies are robled by stronger ones. 
The bees force their way into the hive they rob, take the honey and store 
it in their own biyé, 

The surest preventive of robbing is to keep all colonies strong and to 
keep them provided with food, Starving bees make desperate attempts 
at entering other hives even though they may die in their attempt. 

Robbing is excited if honey is allowed to be spilt or te remain exposed 
near the hives. Bees get into the bad habit of robbing when they get 
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honey so casily. In times of plenty they do not mind honey thus left 
exposed. For this reason in times of scarcity hives should be opened and 
closed as quickly as possible. It may be advisable to do away with the 
necessity of opening hives af all at this time. The smell of the honey in it 
may induce robbing. For the same reason it is advisable to supply food 
at dusk when bees have stopped flying, if any colony requires to be fed at 
all, In times of searvity the entrance hole should be diminished so that 
bees may be better able to guard it against robbers. 

The Indian Bee is specially prone to robbing when in want of fond 
and if Italian bees are kept, it will be found always making desperate 
attempts at entering the hives of Italian bees in the rainy scason and up to 
September. 


How to take the Surplus Honey. 


The surplus honey is taken in two ways. (1) It is allowed to be stored 
in ordinary combs and then extracted by means of an extractor as described 
below. The honey thus secured is called “extracted” honey, (2) The 
other method is to make the bees build small combs in special small frames, 
called “ sections”? (Fig. 62) and store the surplus honey in these small 


Fig. 62.—Scetion for comb honey, 


combs. When the honey is capped, the section with the comb is sold, 
being enclosed ina glass case. The honey thus secured is known as 
“section”? or move Comunoaly “comb” honey. 

F 
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It is more difficult to secure comh honey from the bees and comb 
honey cannot be produced unless the honey-flow is very rich and the bees 
are good gatherers. It is no use trying to seenre comb honey from the 
Indian Bee, Even with the Italian Bee, the beginner is recommended to 
take only extracted honey. 

Surplus honey from the Indian Bee.—Ag stated above only extracted 
honey should be taken from this bee. All that is necessary is a queen 
exeluder dummy (Fig. 63) which is placed between the combs in order to 
partition off some of the 
combs from the queen. The 
queen having no access to 
them there will be no eggs 
laid in them and consequent- 
ly no braud. Combs con- 
taining both honey and 
brood can be placed hevond 
the queen-excluder and when 
the bees have emerged the 
honey ean be extracted. 


Fig. 63.—Queen-excluder dunmy. 


The kerosene-box hive is capable of accommodating 14 combs and the 
standard hive 12 combs for the Indian Bee. These combs are more than 
sufficient for a strong colony of this bee and in fact when it has attained 
to this strength, it is very likely to send out a swarm. Some of these 
combs are partitioned off with a 
queen-exeluder duminy for storing 
honey to be extracted. No 
separate chamber or box is neces- 
sary for accommodating combs 
for surplus honey. In exceptional 
cases when it is necessary to find 
more accommodation, this can be 
<Sogheeccr done by adding another box above 

— the hive in the inanner described 
for the Italian Bee below. 

Surplus honey from Italian or 
any variety of the European 
Bee.—Both extracted and comb 
honey can be secured from these 
bees. For extracted honey a box 
of the same construction as the 
body box of the hive but without 
the entrance hole, is placed above 
the body-box as shown in Figure 


64. 
Fig, 64.—Hive with super on. Note huw the size of entrauce hole can be regulated by 
“Annerting +e. pieces of wood. 
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Figure 65 shows the parts of the same. A layer of combs is placed in 


Fig 65.—-Ilive fitted with super for extracted honey ; parte shown separately. 

F.—Floor board. 

B.— Body box. 

E.—Queen-excluder shect, 

8.—Super. 

R.—Roof. 
the second box in the same way asin the hody-box. This second box is 
known asa “super” or “doubling box.’? More than one super can be 
used, one above another, when large quantities of honey are being gathered. 
In order to prevent the queen from getting to the combs in the super and 
laying eggs in them, a queen-excluder zine shcet is placed between the 
hody-box and the super, 

F2 


64 BEE-KEEPING 


For comb honey, sections are required. They are sold in the form of 
flat pieces as shown in Fignre 66 whieh is folded into the section shown in 


Fig. 66.—Seetion unfolded, 


Figure 62, There is a slit at the upper side of the folded section into which 
is fitted a piece of thin comb foundation, specially manufactured for use in 
supers and hence called “super foundation,” the foundation used in 
ordinary frames being distinguished as “brood foundation.” The sections 
are arranged in a box, called a “Section Rack ” (Figs. 67 and 68) open 
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Fig. 67.—Section rack with sections arranged. Fig. 68.—Section rack to show how sections 
are arranged, 
(a) Tin divider. (2) Spring. 
hoth at bottom and top and with only bars at the hottom for supporting 
the sections. A thin wooden or tin partition, called a “ Divider” is used 
between the sections so that combs may he built separately in each. The 


sections are held tightly in the Rack by means of wooden boards and 
springs. 
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The Section Rack is placed inside a super as shown in Figure 69 with a 


Fig. 69.—Hive with super arranged for comb honey ; parts shown separately, 
S.—Super with section rack in place. Other letters as in Figure 65. 


queen-excluder sheet below. In supers for accommodating Section Racks, 
the inside walls are dispensed with. 

The upper chambers of the wall hive, which has heen recommended to 
be made according to the measurements given, are for use as supers which 
can be utilized both for extracted and comb honey. 

When the combs in the sections are filled with honey and capped and 
before the Rack is taken off, the bees are cleared off by using what is known 
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asa Snper-clearer (Fig. 70). Tt isa flat board of the size of the Lottom 
of the Rack and having in the middle a spring Bee-escape (Fig. 7!) which 
allows bees to come out of the super but not to go back into it. 


Fig. 70.—Super clearer. Fig, 71.— Porter” spring bee-escape. 


The Honey Extractor. 


The Honey Extractor isa machine in which combs are rapidly revolved in 
such a way that the honey 1s thrown out of the cella and received in a 
vessel. he principle on which it works is this. lfa weight is tied to the 
end of a string and rapidly whirled, there is a pull on the string and if the 
hold of the string is let go, the weight will fly off to a distance. This force 
is known as centrifugal force as the weight flies away from the centre of 
revolution. If a comb of honey is held with its surface at right angles to 
the centre of revolntion and revolved, the honey of the outer cells will be 
thrown out, while the honey of the inner cells which face towards the centre 
of revolution will remain as it is, althourh these cclls may be open, and will 
not be thrown out until the comb is turned so that these cells face away 
from the centre of revolution. On this principle many kinds of honey 
extractors are made and sold. They are of different capacities aceummodat- 
ing one or more than one comb to be extracted at a time. Each comb is 
protected by a wire-netting cage preventing the comb from breaking away 
from the frame. 


BEE-KEEPING 67 


While conducting the bee-keeping experiments at Pusa, a simple honey 
ie hat ch 


A is a solid round iron rod 


extractor *shown in Figure 72 was made. A 


r<) 
caage c 


Honey Extractor. 
©Daseribed in the Agriculiural Journal of India, Octuber, 1911. 
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pointed at the lower end for being driven into the ground. C C is a 
cylindrical iron tube which loosely fits over the rod, and is held at its upper 
part by means of the metal collar B soldered to the rod. To one side of 
C is rivetted the handle D and to its opposite side, two V-shaped arms F F 
which hold the honey-can G. The honey-can is made out of an ordinary 
kerosene tin. Inside the honey can there is a grooved wooden frame-work 
H, with a slot J at each extremity of the lower side to receive the project- 
ing end of the frame of comb. K is the wire-netting comb-cage, shown 
drawn out. The comb is fitted into this cage and slid into the groove of 
H. In Figure 73 the comb is shown about half put inand the man is ready 


Fig. 73.—Extracting honey, The comb has been slightly pulled out to show its position, 


to reyolve the machine. At Ea piece of hollow bamboo loosely fits the 
handle and makes it easy to turn the machine. The comb-cage K is made 
of tin and galvanized wire-netting, the galvanizing of the netting being 
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carefully burnt off. No galvanized material should be allowed to come in 
contact with honey. The honey is thrown out and received into the can 
and then poured out. 

Similarly a machine can easily be made to extract two or four combs 
atatime. A convenient one and much better than the above is shown in 
Figure 74. The comb-cages are fixed in a separate revolving part and there 


a. l 
Fig. 74.—Cylinder Honey Extractor. 

(a) Gate for drawing out the honey. (8) Revolving part with comb cages shown separately. 
is a separate cylindrical drum in place of the fixed honey cans. The 
uncapped combs are simply stood against the wire-cloth walls and the 
machine revolved. This machine is an efficient extractor suitable for a 
tolerably large apiary. When making a machine the size of the comb-cage 
should be such as to receive a standard frame. Then the combs of the 
kerosene-box hive can also be extracted in the same machine. 


Extraction of Honey. 


After the honey cells are capped the comb is taken out and the bees 
brushed off from it back into the hive by means of a feather. The comb is 
then taken away and the honey cells opened. This is done as follows :-— 
Two honey knives are placed in hot water so that the blades may be heated. 
The comb is held in the left hand in a vertical or rather slanting position 
and stood on a dish. The cappings are sliced off by passing the hot blade 
of the knife flat on the surface of the comb and just under the layer of the 
cappings. When one knife gets cool it is placed in the hot water and the 
other used. Both the surfaces of the comb are uncapped in this way. If 
the comb bulges out anywhere, as if frequently docs in the upper part, the 
bulging portion should be cut off so asto make the surface of the comb 
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level. Then it is placed in the comb cage of the extractor. The extractor 
is revolved slowly at first and when about half the honey of one side has 
been extracted, the comb is turned so as to extract the honey of the other 
side. The extractor can be revolved with full force now and when this 
side has been extracted, the comb is turned back again to extract the honey 
left in the first side. When the comb is full of honey, the above method 
of extracting should be adopted. I£ revolved with full force from the 
beginning, the weight of the honey may break the comb. If, however, 
combs are not so heavy with honey, not being full of it, they can be revolved 
with force from the beginning. The comh will yet remain wet with honey 
after extraction and should be given back to the bees and will be soon licked 
dry by them. The honey is poured out of the can and strained through a 
muslin to remove broken pieces of cappings, ete. When a number of combs 
are extracted the cappings frum them contain sume quantity of honey. 
This honvy can be gut out from them in a pure condition if treated in the 
manner deseribed in: Appendix A. 

Uneapping and extracting should be done in a closed place, for instance, 
inside a room. If done in an open place, bees will be attracted by the smell 
of the honey and will render the operation difficult. In the season of honey- 
flow when plenty of forage is available, ees may not be attracted, being 
busy with gathering honey. But during the period of decreased honey-tlow 
or drought, bees ure sure to be attracted and will come in numbers to reb the 
honey. All extraction should Le done as the surplus is available. At least 
no extracting should be kept waiting to be done till the wet season. If left 
over till then, the honey will be of a deteriorated quality, as it rapidly 
absorbs moisture from the atmosphere and may ferment and become sour. 

Also no combs should be stored away from the hive, whieh are not com- 
pletely dry and empty. Combs containing pollen should be left with the 
bees. Hf there be any honey or pollen in the stored combs, both ferment 
and are attacked by a mould in the wet weather. 


Ripening Honey: 


As a rule the surplus honey should be extracted from the hive after it 
has been properly ripened by the bees themselves. This is indicated when 
the honey-cells are capped. Sometimes it becomes necessary to extraet 
unripe or green honey in order to make room for more store. It can be 
ripened by the application of solar or artificial heat which will evaporate the 
excess of moisture. In places where the temperature in the hot weather 
goes beyond 10U°F. ripening is easily done by leaving the honey for a few 
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days in a tin vessel ina warm place. The hot temperature evaporates the 
excess of moisture. This is more quickly done if the vessel is placed in the 
sun, When the sun is not available, artilicial heat may be used. ‘The 
vessel muy be stood near the oven in the kitchen or better in hot water. 
Direct heat should never be applied to honey which should always be heated 
when necessary by being placed in hot water which again should not be 
allowed to buil. It is best to evaporate the moisture slowly by being kept 
in a hot water bath with a temperature of about 150 F. and never going 
beyond 10°F. Many kinds of honey ripening vessels, called “ honey- 
ripeners ” have been made and are sold. When large quantities of honey 
are dealt with, it is convenient to have one. A simple and efficient one is a 
tall cylindrical or square tin vessel with a closely fitting cover. If a tap is 
attached at the lower part for taking out the honey, it is very convenient 
and quite satisfactory and complete. The extracted honey is placed in it 
and allowed to settle. Particles of wax which may be in the honey and the 
thin honey rise to the top. The ripe honey can be extracted from below 
and bottled. 


Conditions necessary for the production of Surplus Honey. 

A colony of bees will yield surplus honey under the following 
conditions :— 

(1) The colony must be populous so that there will be enuugh bees to 
gather honey, A weak colony may not yield any surplus at all. 

(2) The plants must secrete enough nectar. 

(3) The climatic conditions must be favourable for the bees to forage. 
Bees cannot work on chilly, windy or rainy days. On warm 
windy days they go out te work but muny are lost, thus 
weakening the colony. 

T£ all the above conditiuns are present, a colony will yield surplus honey 
and a variation of these conditions will cause a variation in the amount of 
the yield. Items (2) and (8) are not within the control of the hee-keeper. 
But he can manage to have strong colonies when the honey-flow comes on. 
Here a knowledge of the time when the honey-flow occurs is useful, We 
know that worker-bees are born in about three weeks from the time the eggs 
are laid and they go out to forage in about two weeks after their birth, 
Therefore brood-rearing should be pushed at least about a month before the 
commencement of the honey-flow, so that there may be enough workers 
present in the colony ready to gather the honey as soon as available. We 
also know that more brood is reared when the bees get honey and pollen 
from outside, Therefore if they do not rear more brood when it is desired, 
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they can be made to do so by giving them food, either hehey or sugar- 
syrup and a substitute for pollen, either rye meal or wheat or oat meal. 
When it is not possible to strengthen colonies by stimulating breeding, two 
or more weak colonies may be united (see “ Uniting ”) to make a strong 
one. When however the colony is thus made strong, the bee-keeper may be 
faced with one difficulty and that is, that the bees may like to swarm and 
bate his efforts by thus dividing themselves and consequently weakening 
the colony. Therefore precautions must be taken to prevent swarming. 
Uniting. 

Uniting is joining two or more swarms or stocks intuv one. The swarms 
of the Indian Bee are usually small and when many are available they ean 
be strengthened with advantage by two or three being united into one. 
The simplest way of uniting swarms is to hive them together in the same 
hive. J£ one swarm has already been hived, another captured in the course 
of the same day, may be put in the same hive after first of all smoking both. 
Similarly swarms which issue out of one’s own stocks may he united. Out 
of two or three queens which may be put in with the swarms only one will 
be allowed to live. 

Two weak stocks may be united to make a strong one. For this purpose 
the stocks should be moved towards each other (see “ Moving Becs”) until 
the hives are brought close to each other. Then on a bright day when bees 
are freely flying both the stocks are smoked well and the bees 
in both are sprinkled with syrup which is scented with peppermint, The 
peppermint will hide the distinctive smell of the two colonies. Only 
just so much peppermint should be used as will afford a smell. An excess 
of it has a choking effect. Cloves, anisecd or any other aromatic substance 
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Fig. 75 a.—Queen cage. Fig. 75 6.—Queen cage. 
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may he used. Then the frames of combs from one are taken out and placed 
alternately with the combs in the other hive. The empty hive is removed 
and the occupied one placed in the intermediate position between where 
the two hives stood before uniting. The flying bees will come and enter 
thishive. Of the two queens only cne will be allowed to live. If there be 
a choice between the two queens, the younger and better one may be 
protected by being confined in a queen-cage (Fig. 75) just before 
uniting. The other queen may]be utilized elsewhere if necessary. 


The queen-cage.—A simple and satisfactory queen-cage is made with a 
piece of wire-gauze by cutting off pieces about } inch square from its four 
corners and then bending the sides as shown in Figure 75. Some strands of 
wire are removed from all the four sides up to about half of the cut portions. 
When complete, the cage should measure about 11” to 14” each way and 
about 2 inch deep. Another type of bigger cage is made in the same 
manner measuring about 4” or 5” in length, about 2” in breadth and about 
3 inch deep. The wire-gauze with which these cages are made must have 
about 12 meshes to the linear inch. The queen is confined in this cage 
which is pressed into the comb up to about half its depth. She should 
better be confined towards the middle of a comb. The place where she is 
contined should have several cells of uncapped honey. If she has to be 
confined over capped honey, the honey-cells must be uncapped. If workers 
are just hatching out from a comb, the queen is better contined over the 
hatching bees with the bigger type cage with enough uncapped honey, If 
no hatehing bees are availuble, the smalier type cage must be used. The 
hive ig examined after about 24 hours and if the bees are hostile towards 
the queen, many walking over the cage rather angrily trying to sting her, 
she must be confined for another 24 hours. Then when they are reconciled 
to her, only a few sitting or walking slowly on the cage and smelling and 
caressing her, the cage is taken off. 

When a stock becomes queenless through accident or death and if the 
bees have no opportunity of rearing queens to re-queen themselves and also 
there is no queen available to give them, the stock should be united with a 
queen-right colony. The queenless colony has to be moved to the queen- 
right one and then united, the queen being confined beforehand. 


Prevention of Swarming. 


Overheated and overcrowded bees are particularly prone to swarming. 
Therefore care should be taken to see that there are always enough empty 
combs for the queen to lay eggs and also for the bees to store honey. This 
ean be seeured by frequently extracting honey and adding more eumbs. 
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The hives should he shaded in the hottest part of the day and if necessary 
thick warm quilts may be dispensed with, keeping only a thin one so that 
there may be good ventilation. Tf many hees are found sitting near the 
entrance on the alighting board and vibrating their wings, arrangements 
should be made for proper ventilation. Ifenough space for the bees in the 
shape of combs is provided so that they may sit rather spread out, over- 
heating of the hees will be minimized. 

The queen should be kept towards the back of the hive behind the qneen- 
excluder division board and when the combs to which she has access, are 
filled, they should be transferred in front of the queen-excluder and replaced 
hy empty ones. As soon as drones are found in the hive, the queen should 
he thus confined by the division board. If the brood beeomes overerowded, 
a condition which will not happen always and certainly never before about 
the middle of the honey-flow, some of it may be given to weaker colonies. 
This is done by simply lifting a comb from the hive, brushing off the 
adhering bees back into it and putting this comb in the middle of the combs 
in the weaker colony, This removal of brood, however, should be done 
judiciously so as not to take away so much as to weaken the colony, Bees 
die quickly and in large numbers in the busy season and therefore much 
brood is required to replace deaths. 

The hives should be examined frequently, every five or six dys, and all 
newly-commenced queen-cells should be destroyed. If queen-cells are de- 
stroyed when they are just commenced or contain only eggs or young grubs, 
this goes a great way in preventing swarming. When the queen-grubs 
mature their destruction has hardly any effect. In the case of the Indian 
Bee, when the reigning queen has been confined at the back of the hive with 
an excluder dummy, a new queen may be allowed to be reared. The new 
queen will not Iead ont any swarm. The two queens will live amicably one 
on each side of the dummy. It is an advantage as more brood will be reared. 
Some bees are, however, such determined swarmers that they are not satis- 
fied without swarming. In this case artilicial swarming may he resorted to. 
(For artificial swarming see “ Increase of Colonics.”) 


Increase of Colonies. 
If it is intended to inerease the number of colonies, it can he done in two 
Ways :— 

(1) Naural swarming.—The bees are allowed to swarm and the 
swarin captured and hived in a new hive. When a swarm 
issues from a colony it usually settles ina neighbouring place, 
ona wall or on the branch of a tree or bush and remains there 
for about half an hour. Then the whole swarm takes to wing 
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again and flies away to the place they select as their permanent 
quarters. Therefore the swarm must be secured when it has 
settled and before it flies away to a distance, or it is lost. In 
order to prevent after-swarms the colony from which the swarm 
“ stock,”? must be watched and 
as soon as @ new queen has emerged, the bees will demolish the 
other queen-cells if they do not like to swarm again. If how- 
ever, the queen-cells are not demolished and if the new queen 


has issued or as it 1s called the 


which has emerged seems to be a perfectly healthy one, that is, 
not maimed or otherwise defective, it is advisable to cut out all 
the remaining queen-cells and not to allow the bees to build 
any mere. The new queen is fertilized in time and the colony 
govs on. Thus two colonies are obtained out of one. There are 
inany drawbacks in natural swarming. It is necessary to keep 
a wateh for the swarm and when if issues it must be attended 
to at the expense of other, probably more important work. 
There is thus every risk of the swarm being lost. Therefore 
all bee-keepers resort to artificial swarming. 


‘tificial swarming —Artificial or foreed swarming is dividing 


the hees in a colony without allowing them to divide them- 
selves hy natural swarming. If there is only one colony this 
is better done when the bees are making preparations for 
swarming (see pave 20), that is, when the colony is full and 
queens are being reared. But it can be done when the eclony 
ix full and plenty of forage available. Select a bright day 
when the oldest queen-grubs are about } to 2 grown. Have 
one hive ready with 4 or 5 frames with sinters of foundation, 
a dummy and quilt. Gio to the stock (or parent colony) in 
the middle of the day when the bees are flving. Take out the 
comb on which the queen is found and place it in the new 
hive. Now move the stock a little and place the new hiye in 
its position, Take out some more combs from the stock and 
brush the bees from them into the new hive with a feather, 
replacing the combs in the stock. In this way about one-third 
of the bees found in the stock at the time may be brushed into 
the new hive. Then the stock should be removed to a distance 
of not less than six feet. The bees which are out in the fields 
will join the new hive. The bees in this hive may require to 
be fed and may be induced to build combs quickly if fed with 
sugar-syrup. It may do if two combs with honey have been 
put in from the stock, But care must be taken to see that 
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there are no queen-cells in the new hive, In the stock the bees 
will raise a queen. She will he fertilized in time and the 
colony will go on. 
Thus two colonies are got out of one. This method of swarming is called 
“ artificial ”’ or “ forced ” or “ shook ” swarming or “ dividing ” becs. When 
there are more than one colony the results are more satisfactory if three 
colonies are made out of two. It is done in this way. Let the two stocks 
be numbered A and B, and the situations or stands they occupy as ] and 2. 
To illustrate graphically, they are arranged thus :— 
a pane — 


| A B 
stock stock | 
‘Stand No. 1 Stand No. 2 


Swarm A and place A’s swarm in stand No. 1. Move A stock to stand 
No. 2 and B stock to a new situation which is numbered 3. Therefore their 
position will be as follows :— 


A’s A 
swarm stock stock 
Stand No. 1 Stand No. 2 Stand No. 3 


The flying bees of A stock will join A’s swarm and those of B stock will 
join A stock, A stock is the only queenless colony and whether there are 
queen-cells already started in it or not, queens will be soon reared. 

Ifit is intended to have four colonies out of two, after a few days but 
before any queen has been born in A stock, B may be swarmed and the 
colonies arranged in this way :— 


| A's B | Bs A 


swarm stock ' swarm stock 
Stand No. 1 Stand No. 2 Stand No. 3 Stand No. 4 


B stock taking the place of A stock which goes to a new situation No. 4. 
There will be a number of capped queen-cells in A stock. Two can be cut 
out and given to B stock, The queen-cells should be cut 
out with a portion of the comb so as not to injure the 
queen inside, and fixed into a comb by means of pins as 
shown in Figure 76. The bees will soon join it to the 
comb with wax. 

There are other methods of increase but they are not suit- 
able for a beginner. 


Fig. 76, —-Queen-cell 
removed and ready to 
be pinned. 
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Re-queening Colonies. 


(Sce “ Relative Importance of the different members of the Colony,” 
page 14.) Inorder thet the colony may continue, it is necessary to replace 
the queen when old by a young one. 

The queen of the Italian (and all varieties of the European) Bee retains 
vigour for two years and requires tu be replaced hy a young queen in the third 
year, Young queens are available for sale in countries where the Italian 
Bee is kept and in order to re-yueen a colony, a young queen is purchased 
and introduced into the colony, the old queen being removed at the same 
time. 

The queen of the Indian Bee too retains vigour for about two years. But 
these bees are very prone to swarming and when swarming takes place, the 
old queen goes out with the swarm and the stock is provided with a new 
queen every vear. (See “ Swarming,” page 20.) Colonies which are allowed 
to swarm will re-queen themselves in this manner, 

If however the old queen is replaced by a young queen early in the 
honey-flow season every year, it will go a great way in preventing swarm- 
ing and will also keep the colony in an efficient condition. Re-queening of 
the colonies of the Indian Bee ean be effected easily in the following man- 
ner, whenever there are drones present to fertilize new queens. In the ITills 
ag well as in the Plains drones are bred in October-November and again in 
February-April. Confine the reigning queen to two or three combs at the 
hack of the hive by means of a queen-exeluder dummy, taking care that 
there are worker eggs in the combs from which the queen is excluded. The 
bees will quickly rear a new queen from these eges and when this new 
queen begins to lay eggs, the old queen can be removed. 

Another way of 1e-queening is to swarm a colony artificially. (See “ Artifi- 
cial Swarming.”) When the new queen in the swarm begins to lay eges 


Bot 


the old queen in the stock is removed and the stoek reunited with the swarm, 


What to do when a colony loses its queen. 


When a colony loses its queen, see whether there are worker eggs or yery 
young worker-grnbs in any comb in the colony. If there are, cut off pore 
tions of the comb just below these eggs and ernbs at several places. It may 
do, if only holes about 14 inches in diameter are eut. The bees will build 
queen-ecils over these eggs and grubs and rear queens and re-queen’ them- 
selves, If there be no eges or young grubs in this colony, a comb eontain- 
ing such eges and grubs from another colony may be transferred to it: and 
the comb treated as above. Tf there are capped queen-cells available from 
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any other colony, a eapped queen-cell may be given. The queen-cell should 
not be given until about 48 hours after the queen is lost, Otherwise the 
bees will destroy the queen-cell and also the queen-pupa in it. Sometimes 
the queen-cells are destroyed though given after sulliciently long periods. 
The queen-cells may be protected by the queen-eace (Fig. 75) which should 
be removed after about 24 hours, by which time the queen-cell will have 
acquired the smell of the colony. But queen-cells of which the tip has been 
thinned and the queen is about to emerge, should be caged in such a war 
that the emerging queen has enough moving space. By giving capped 
queen-cells the bees are saved much time. 

It must be remembered, however, that the above plan will succeed only 
if there are drones available to fertilize the new queen. If no drones are 
available it is no use trying to provide a new queen to the colony and the 
best alternative is to unite with another colony. If a fertilized laying queen 
is available, she may he given to the queenless colony. She can be intro- 
duced into the colony by means of the queen-eage (lig. 75). She is placed in 
the queen-cage the open face of which is then covered with a piece of stiff 
paper. This face is placed on the comb at the place where it is meant to 
confine her and the paper slowly pulled away and the cage pressed. It is 
better to brush the bees off from this comb before this. After confining the 
queen the comb is reinserted in the hive. The queen is released after 24 or 
48 hours when the bees are reconciled to her. 

[Queens ehould never be handled, as rough or careless handling may so 
injure them as to render them unfit for successful egg-laying. If handling 
is unavoidable they should be picked up very gently by the wings ; under no 
circumstances should they be caught or held by the body. Queens do net 
sting and can be picked up quite safely. T. B, F.] 


Wax from Broken Combs and Cappings. 


Discarded or broken combs, cappinys and all odd bits of comb should 
not be wasted. They can be easily rendered into wax. Although the 
broken combs and cappings are not saleable the wax can be readily sold, 
fetching a price of about 12 annas per pound when clean. By the ordinary 
traders wax is judyed by its colour and smell. The natural colour of wax 
is yellowish white and it has gota characteristic sinell of its own. Therefore 
it should be prepared and preserved in a way that will not affeet its natural 
calour and sinell. ‘The metheds of preparation or rendering are deseribed 
below. It should be preserved in a closed box so that Wax Moth may not 
affect it, without naphthaline, ete. which hide its natural smell. Cappings 
and bits of combs should be stored in a closed box so that they may not be 
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affected by the Wax Moth and rendered into wax when a large quantity is 
accumulated. In rendering wax, cappings and clean white new combs 
should be separated and rendered separately as they yield a larger quantity ot 
wax with less trouble. Old black discarded combs, pollen-clogged combs 
and all combs which bees have used in rearing brood, should, before 
rendering, be eut into emall pieces and soaked in water for about 24 hours, 
the water being frequently stirred and changed. The pollen and dirt will 
thus be removed. 


The simplest way of rendering wax is to boil the eappings and combs with 
water im a tin or enamelled or earthen vessel. When the combs are melted, 
the water, while yet very hot, is strained through a cloth into another vessel 
in which it is left and allowed to cool. The cocoons, etc., which are known 
as slumgum, remain in the cloth. ‘The wax, when the water cools down, 
collects at the top and solidifics as a cake. There is usually a 
little dirt at the undersurface of this cake and this can be scraped off with 
aknife. If there is too much dirt the cake is rc-melted and the dirt which 
collects at the undersurface removed by seraping. The wax should not be 
boiled too much but only to the extent which is just sufficient to melt all the 
wax. It is better to bring the water to a boil and then put'in the combs. 
Tron or zine vessels should not be used. A kerosene tin does very well. 
The water used should be clean. If there is iron or lime in solution, the 
colour of the wax is affected. The colour of the wax is better if it can be 
melted in such a way that the heat of the fire does not cume in direct 
contact with it. This ean be done in the following manner: Water is boiled 
in a vessel, and the combs and cappings are placed in another vessel which 
is put over or in the boiling water. The hot wider melts the 
wax which is therefore never over-heated. ‘Che melted liquefied wax is 
poured into a vessel with flaring sides and allowed to cool and solidify. 
The slumgum usually settles at the bottom and the liquefied wax can be 
slowly poured out. On this principle various kinds of wax-extractors are 
made and sold. 


The solar heat is also used in rendering wax and will be found very 
useful especially in the Plains of India. The common type of Solar Wax 
Extractor is an oblong box with a glass cover. ‘The inside is lined with 
tin. One end is raised so that the glass cover is sloping and faces the sun. 
The wax is melted by the sur’s heat and runs down and collects at the 
lower end. In order to prevent the slumgum from running down to the 
Wax, a wire-gauze partition is fixed some way from the lower end. The 
essential thing ina Solar Wax Extractor is that it should be perfectly 
air-tight 50 that the heated air may not escape. On this principle a handy 

F2 


80 BEE-KEEPING 


Solar Wax Extractor can be made in the following manner: An open- 
mouthed tin or enamelled vessel is embedded in dry saw-dust in a kerosene 
packing ease and covered with a sheet of glass. The box is tilted up a little 
so as to face the sun. This conserves enough heat to melt the wax. A tin 
or enamelled bowl is placed inside the basin and a piece of cloth ticd to its 
mouth. The combs are placed on this cloth, The melted wax strains 
through the cloth and collects in the bowl, 

The wax rendered in a Solar Extractor is usually of a good quality. It 
is also very convenient to havea Solar Extractor. All odd bits of combs and 
cappings as they are obtained, are placed in the Extractor and the wax is 
rendered without any further trouble. 


Protection against Enemies. 


The creeping enemies such as ants, ete. are kept off easily by the ant- 
preventing device shown in Figure 29. These are earthenware vessels and 
can be easily and cheaply got made by local potters. They have to be kept 
filled with water. If one ean afford ore can have similar ant-preventers 
made of wood or metal. Care should be taken that mosquitos do not breed 
in the water by frequent change or by the addition of a little kerosene oil. 

The Death’s Head Moth is prevented from entering into the hive by 
using a piece of woed with indentations 3 inch x $ inch as shown in Figure 
77. Thisis placed in the entrance. The bees are not inconvenienced 
but the moths cannot enter the hive, 


Fig. 77.—Death’s Head Moth preventer. 


Against wasps nothing very much can be done. They can be beaten 
to death by a broom as they come and hover in front of the hive. Some 
of them build hollow nests underground and if these nests can be traced, 
they can be destroyed in the following manner: At night the wasps are 
not active and do not Icave the nest. A fire is made with charcoal in a small 
pet. The fire is placed near the entrance of the nest, The entrance hole 
should be widened a little if necessary. Now sulphur is placed in the fire and 
the hole of the nest with the fire is covered by a wide-mouthied vesscl. The 
fumes will go into the nest and kill the wasps. 1 will be more effective if 
a little arsenic is mixed with the sulplur. Another method is to take a 
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brightly burning torch (using kerosene oil) and bold the torch at the 
entrance of the nest which ig nuw opened. The wasps fly out and are 
burnt in the flames. Another method is to pour a little carbon bisulphide,* 
about } to 4 ounce on a little cotton lint and push this lint into the hole. 
After waiting for about a minute, apply a fire at the entrance from a distance, 
say using a live charcoal or burning candle at the end of a long stick. 
As soon as the fire is applied, there will be a small explosion and just at that 
time the entrance should be stopped by throwing a spadeful of earth on it. 

The Wax Moth cannot be prevented from entering the hive at night. 
The Italian Bees protect their hive against this enemy successfully but the 
Indian Bee cannot. Wenee when Italian Bees are kept, there is no trouble 
in the hive on this score. In the case of the Indian Ree, the 
hive should be frequently examined, the debris which collects on the 
bettom should be cleared and combs which are not covered by the bees 
should be taken out and stored elsewhere. Combs, which are covered by the 
bees, are not usually found to be attacked by the caterpillars. Probably 
for this reason queen-less colonies in which the bees dwindle away fall an 
easy vietim to this enemy. If the combs are held against the light the 
galleries are casily visible and also the caterpillars themselves moving in 
the galleries. The caterpillars can be pulled out with a pair of narrow- 
pointed forceps and killed. 


When the combs are stored, they are attacked by the Wax Moth 
caterpillars unless kept well protected in a closed box, into which Wax 
Moths cannot enter. Before the combs are stored, there may be eggs of 
Wax Moth in them and in that case all the combs in the store will be 
destroyed. The best and surest method of getting rid of Wax Moth is 
to fumigate the combs with carbon bisulphide after taking them out from 
the hive and before storing. 


Fumigation is done as follows: The combs are placed inside an air-tight 
box ; small eracks may be stopped by pasting paper over them and the 
box thus made air-tight. Carbon bisulphide is poured out on some cotton 
lint which is then put inside the box and the box closed. Leave the box 
closed for 24 hours. Better place the box at a distance where there will be 
no possibility of light or firecoming near it. Then take out the combs 
and store them. xamine the combs once again after about six daye 
and if any eaterpillars are found, fumigate them again. After this no 


*Carbon bisulphide is obtainable from dealers as a liquid in bottles. A bottle 
containing a pound costs Re. It isa bighly poisonous and highly inflammable substance. 
Its emell should be avoided and no kind of fire, e.g., lighted cigar, live cor] or burning lamp 
shonkl be brought near it. [t should be kept in a well-stoppered bottle provided with 
a glass stopper and the bottle should be kept under lock and key and in # coul place. 
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further attention will be necessary and the combs will keep well if kept 
in a dry place. 


Wax Moth breeds profusely in wild combs, which have been deserted 
by bees. Therefore all such combs in the neighourhood should he 
searched out and either buried deep under the ground or burnt or melted 
into wax. 


Care of Honey. 


Honey should never be left exposed. Being hygroscopic in nature, 
-it readily absorbs moisture from air and is sure to ferment and becomes 
sour later on even when covered afterwards on account of the excess of 
moisture. Properly stoppered glass or china or tin vessels keep it well. 
lt should not be allowed to come in contact with zine. It should not 
be stured in damp moist places but keeps best in dry warm rooms, even 
a temperature of 100° I. doing it no Larm. Conditions which will keep 
salt well will keep honey well. 


Granulation of Honey. 


All good pure honey granulates in time and may become thick and 
solid. This is called candying. Sometimes candied honey is cut out in 
the form of bricks—known as “ honey bricks” and suld wrapped in paper. 
Granulated honey may be liquefied by being placed in the sun or in a 
water-bath, the water being hot but not boiling. (Sce under “ Ripening 
Honey.”) Sometimes only a part of the honey in a vessel will be found 
to have granulated, the remainder being in a liquid state. When this 
happens, the granulated portion should be liquefied and the whole mixed 
before taking out any honey [rom the vessel, because in such cases some 
constituents of the honey predominate in one part and some in the other. 


Marketing Honey. 
The best way of offering honey for sale is in small 1 Ib. jam boftles 
with screw top cover. It sells quickly when offered in small quantities, 
orders for large quantites being executed otherwise. 


Moving Bees to Different Pastures. 


The main honey-flow in the Hills occurs in Octuber-November and 
thatin the Plains in spring. The same becs may be made to gather honey 
in both the localities. ur this purpose they have to be moved up to 
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the Hills in September and brought down to the Plains in December. 
‘his plan may give good results, as the colonies by being worked in a 
honey-flow in October-November will be in a good condition to gather 
the honey in the spring flow in the Plains. Assome may adopt this recom- 
mendation, some directions seem to be necessary as regards the best method 
of transport. For this purpose travelling boxes are necessary which will 
allow of enough ventilation through all parts of the box A simple but 
quite efficient travelling box is shown in Figure 78, The cover and bottom 


Fig. 78.—Travelling box. 


are made entirely of a coarse wire-cloth with about eight meshes to the 
linear inch. A few holes protected by wire-cloth are algo provided at the 
ends, The box is made of a size to receive frames of combs and when 
covered, the frames are held tightly in the place so as not to move or 
strike against one another in transit. If there is enough honey or sugar- 
syrup in the combs, the bees will travel well without any further attention, 
The travelling boxes containing bees ean be loaded one above another in 
a covered truck whieh will protect them from sun and rain but will allow 
sufficient ventilation. The boxes should not he exposed or left in the 
sun. The bees are transferred into travelling boxes after dusk when 
all flying bees have returned to the hive. The transferring is done by simply 
lifting the frames of combs with bees and placing them in the travelling 
box. If any bees sit on the sides of the hive they can be swept down on 
the frames. On arrival at the destination they are transferred into proper 
hives during the day time. When arrived at night the transferring should 
be deferred till the morning. 
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The Bee-Keeping Industry. 


While it is not improbable that in time there will be hee-keepers in 
India who will own several hundred colonies of hees and make a living 
out of them, it must be noted that bee-kecping is best practiscd as a 
subsidiary industry. The reader should now be in a position to understand 
that the nature of the industry is such that it keeps a man engaged only 
for a part of the year, viz., the season of the honcy-flow and for some 
time preceding and following it. One cannot expect a steady income 
from bee-keeping because regard must be taken of bad years whieh will 
be poor in honey-flow and also of loss of bees through enemies or diseases. 

The beginner should beware of embarking on a big scheme of 
bee-keeping all on a sudden, especially in an unknown locality. 
There is no means of testing the honey-yielding capacity of a locality 
except. by keeping a few colonics of bees there. Although in India 
there are places, eg., the Hille, which are sure of yielding surplus 
honey, an ambitious scheme should not be undertaken without first 
of all gaining the experience and skill required to work bees, Bee-keeping 
is best started with a few colonies which may be increased as 
experience is gained. With experience a man can easily manage a 
few dozen colonies in his spare time und with the help of his domestic 
servants. 
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Appendix A. 


How to extract honey from wtld combs 


Good honey, which will keep for years, may be obtained from wild 
combs if extracted in the following manner instead of squeezing it out 
of theeombs. The honey is stored in the comb in its upper part while 
the lower part contains brood, The part containing brood should be eut 
off and rejected. Then take off the capping of the honey hy means of a 
broad bladed knife. If an extracting machine is available, the honey can 
be easily extracted in it. If no extracting machine is available, cut the 
comb containing honey into small pieces and place these pieces on a piece of | 
muslin loosely tied over the mouth of a bowl or widemouthed clean earthen 
vessel as shown in Figure 79 and tie another piece of muslin tightly over the 


Fig. 79.—B.—Vessel. C.—Pieves of comb. 


mouth of the vessel. This second muslin is to prevent bees from robbing 
the honey. Now place the vessel in the sun, The honey will ooze down 
quickly and can be at once bottled or otherwise taken care of us deseribed 
in the book. The vessel can be placed inside a warm room or kitchen, 
But direct heat should not be applied as it may melt the combs. If done 
inside a room where bees may not have uceess, it can be managed in a 
much simpler way, the ent combs being placed inside a muslin and hung 
up somewhere and the honey allowed to drip ina vessel placed below. 
Whut is wanted is to sce that the honey contains no foreign stuff, e.., 
pollen or juice of brood which should be scrupulously avoided and that 
the combs are not pressed. If done neatly in this way, the honey, that 
is obtained, is in no way inferior to that extracted in a proper extract- 
ing machine, (see ‘° Care of Honey.’’) 
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Appendix B. 


f note abou€ appliances. 


Of the various appliances described in the book, the following are 
necessary to makea Leginning. Unless European Bees are kept, no other 
appliances are required :— 

1. Ilive. This can be made locally. A kerosene-box hive eosts 
about Rs. 3. A well-made standard hive costs about Rs, >. 

2. Frames. One dozen for each hive. They can be made locally. 
Cost about Re. 1 per dozen. 

3. Metal ends. One dozen for each hive. They have to be 
purchased ; cost about as. 3 to 6 per dozen. 

4, Dummy or Division Board. One for eavh hive. It can be made 
locally ; cost about as. 38. 

5. Queen-excluder dummy. One for each hive. It has to be 
purchased ; cost about Re. 1. 

6. One Sinoker. Tlas to be purchased ; vost about Rs, 2-8-0, 

7. Ant-preventers. Four for each hive. Earthen ones ean be had, 
made locally ; cost about as. 2 for four. 

& Quilts. One sheet of gunny cloth or durry and two sheets of 
blankets ; can Le cut out from old rejected gunny bags and 
blankets , cost about as. -b. 

9. Honey Knife. Two or one may do; can be made locally ; 
cost about as. 3. 

10. Wire comb-fixers. One or two dozen ; can be made lovally ; 
cost about as. 6 per dozen. 

11. Gloves. One pair; to be purchased; cost about Re. 1. 

12, Veil. One; ean be made at home; cost about as. +. 

13. Afatla. Can be made locally , it is not necessary for those 
who wear hats ; cost about one anna. 

14. Honey-extractor. One can be used by several bee-keepers. 
Although it can be mad¢ locally, it is better purchased. 
One can be had made for about Rs. 10. Good ones can 
be had for about Rs. 12 in England, which are sold in India 
for about Rs. 32. If there be a demand, the price will 
probably be lowered. 

15. Comb foundation. One dozen sheets for each hive. All may 
not te used at first; has to be purchased; cost about 
Re. 1-8 per dozen sheets. 
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16. Tinned wire. Has to be purchased ; cost about as. 2 per small 
spool, 
17. Wire embedder, One; a “ pice” embedder can be made 
locally ; cost: about one anna. 
1X. Embedding board. One can be made locally ; cost about 
as. 2. 
19 Feeder. Bottle-feeder can easily be made ; cost about annas 2, 
The above outfit costs about Rs. 22 with a kerosene-box hive and 
about, Rs. 5 more with the standard hive. For learning the work, the 
beginner may commence with a kerosene-box hive and need concern 
himself with items ] to 13 only and he can have about half a dozen frames 
which are ready fitted with wire and foundation. The cost will be 
about Rs. 12 or 12, 
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The Composition of Indian Rain and Dew, by J. Wauten Learuen, ehiv., 
F.1.¢. Price, Re. 1. 

The Composition of Oil-Seeds of India, by J. Waurer Leatuer, ehov., pete. 
Price, Re. 1. (Out of print.) 

The Pot-Culture House at the Agricultural Research Institute, Pusa, by 
J. Warten Leatner, php, pte. Price, is. 3 

Experimests on the Availability of Phosphates and Potash in Suils, by 
J. Wavren Learner, phep. F.nc. Price, Re. 1-8. 

The Construction of Dram Gauves at Pusa, by M. WH. AnNorr, M.INST.C.E., 
with a Preface, by J. Warren Leatiuen, bhop., ¢., Price, Ra. 3. (Out 
of print.) 

The Loss of Water from Soil during Dry Weather, by J. Warten Leatuen, 
Ph.p., F.C. Prive, Rs. 2. (Out of print.) 

The System Water, Calcium Carbonate, Carbonic Acid. by J. Water 
LEaTHER, Ph.v., v.1.C.; and JATINURA NaTH SEN, M.A. Price, Re. 1. 

Water Requirements of Crops in India, by J. WaLTen Learuer, ph.p., F.C 
Price, hts. 3. 
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CHEMICAL SERIES—continued 


The Nature of the Colour gf Black Cotton Svil, by H. E. ANNETT, B.Sc. 
Price, Re. 1. 


Water Requirements of Crops in India—II, by J. Warren LeaTHeER, eh.D., 
F.1.C. Price, Rs. 2-8. 


The Composition of the Milk of some Breeds of Indian Cows and Buffaloes 
and its Variations, Part I. The milk of some breeds of Indian cows, by 
A. A. MecGITT, B.Sc.; and H. H. Mann, p.sc. Price, Re. 1-8. 


Records of Drainage in India, by J. Watter LeatHER, Ph.v., F.1.C. Price, 
Re. 1. 


The Rab System of Rice Cultivation in Western India, by H. H. MAnn, 
p.sc.; N. V. JOSHI, B.A., B.Sc., L.ag.; and N. V. KANiTKaR, B.Ag. Price, 
Re. 1. 


The Composition of the Milk of some Breeda of Indian Cows and Buffaloes 
and its Variations, Part II. The milk of some breeds of Indian buffaloes, 
by A. A. MeaGIrTT, B.sc.; and H. H. Mann, p.sc. Price, Re. 1-8. 


A Contribution to the Knowledge of the Black Cotton Soils of India, by 
W. H. Harrison, w.8c.; and M. R. RaMaswani S1IvVaN, B.A. Price, Re. 1 


The Date-Sugar Industry in Bengal. An Investigation into its Chemistry 
and Agriculture, by H. E. ANNETT, 8.Sc., assisted by G. K. LELE, Lag. ; 
and BuHattan M. Amin, B.A. Price, Rs. 3. 


Evaporation from a Plain Water Surface, by J. WattER LEATHER, Ph.D., 
F.C. Price, Re. 1. 


Studies in the Chemistry and Physiology of the Leaves of the Betel-vine 
(Piper Betle) and of the Commercial Bleaching of Betel-vine Leaves, by 
H. H. Mann, v.sc.; D. L. SawaASRABUDDHE, B.Sc., L.Ag.; and V. G. 
PATWARDHAN, B.Ag. Price, Re. 1-8. 


The Gases of Swamp Rice Soils. Their Composition and Relationship to 
the Crop, by W. H. Harrison, m.sc.; and P. A. Susrpamania AIYER, 
B.A. Price, Re. 1-8. 


The Experimental Error in Sampling Sugarcane, by J. Watter LeaTHER, 
ph.p., F.1.c. Price, Re. 1. 


The Fractional Liquefaction of Rice Starch, by F. J. WartH, M.8c.; and 
D. B. Darasserr, B.sc. Price, Re. 1. 


The Yield and Composition of the Milk of the Montgomery herd at Pusa 
and Errors in Milk Tests, by J. Warren Leatuen, ph.p., F.1.¢c.; and 
A. C. Doses. Price, Re. 1 or 18. 6¢. 


The System Potassium Nitrate, Sodium Chloride, Water, by J. WALTER 
LEATHER, V.D., Ph.D., F.L.C.3; and JATINDRA NATH MUKERJEER, B.A, B.Sc. 
Price, Re. 1 or 1s. 6d. 


The Systems—(A) Water, Magnesium Carbonate and Carbonic Acid, (B) 
Water, Calcium Carbonate, Magnesium Carbonate and Carbonic Acid, by 
J. Water LeatHer, v.0., vh.p., P.Lc.3; and Jatinpra Natu SEN, M.A. 
Price, Re. 1 or 1s. 6d. 


Studies of an Acid Soil in Assam, by A. A. Mecairt, s.sc. Price, Re. 1-8 
or 2s. 6d. 


The Gases of Swamp Rice Soils, Part II. Their Utilization for the Aera- 
tion of the Roots of the Crop, by W. H. Harrison, m.sc.; and P. A. 
SUBRAMANIA AIYER, B.A. Price, Re. 1 or 1s. 6d. 


Soil Temperatures, by J. Watten LEATHER, v.D., F.1.C. (Jn the press.) 


ENTOMOLOGICAL SERIES 


The Bombay Locust—A Report on the Investigations of 1903-04, by H. M. 
LEFRoY, M.A., F.E.S., ¥.Z.3. Price, Rs. 2-8. 

The more important Insects injurious to Indian Agriculture, by H. M. 
LEFROY, M.A., F.E.S., F.Z.8. Price, Rs. 3. (Out of print.) 

The Indian Surface Caterpillars of the Genus Agrotis, by H. M. Lerroy, 
M.A., F.E.S., F.Z.8.; and C. C. Guesu, 8.4. Price, Re. 1-8. (Out of print.) 

Individual and Seasonal Variations in Helopeltia theivora, Waterhouse, with 
description of a new species of Helopeltis, by Harotp H. Mann, p.sc. 
Price, Re. 1-8. 

The Coceide attacking the Tea Plant in India by Ceylon, by E. E. Green, 
F.E.S., F.Z.3.; and Harozp H. Mann, vD.sc. Price, Re. 1. (Out of 
print.) 
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ENTOMOLOGICAL SERIES—con!inued 


The Mustard Sawfly, by H. M. Lerroy, M.a., F.E.S., £.2-8.; and C. C. 
GuoxH, &.A. Price, Re. 1. (Gut of print.) 

The Rice Bug, by H. M. Lerroy, o.a., F.£.3., F.z.8. Price, Re. 1. 
temmarks on Indian Scale Insects (Coccida), Part ILI, by E. E. Green, 
F.E.S., F.Z.8. Price, Re. 1-8. 

The Red Cotton Bug, by H. M. Lerroy, s.a., £.£.5., F.2.8. Price, Re. 1. 
(Gut of print.) 

The Castor Semi-Looper, by H. M. Lerroy, sa., F.E.S., F.Z-S. Price, Ra. 2 
(Out of print.) 

The Tobacco Caterpillar, by H. M. Lerroy, w.a., F.£.S., F.Z.8. Price, 
Re. 1-8. (Out of print.) 

The Cotton Leaf-Roller, by H. M. Lerroy, a.a., F-£.8., F.Z.5. Price, Re. 1-3. 
(Out of print.) 

Notes on Indian Scale Insects (Coccidec), by H MAxweci-Lerroy, M.A, 
F.E.S., F.Z.8. Price, Re. 1-8. (Oud of print.) 

Life- Histories of Indian Insects—IL. (Coleoptera), by H. MAxweti-Lerroy, 
M.A., F.E.8., F.Z.8. Price, Rs. 2 

Life- Histories of Indian Insects—I1. Some Aquatic Rhynchota and Coleop- 
tera, by D. Nownrogee, B.A. Price, Re. 1-8. 

Life-Histories of Indian Tnsects—III. The Rhinoceros Beetle (Oryctes 
thinocervs) and the Red or Palm Weevil (RAynchophurus ferrugineua), 
by C. C. Guosu, B.A. Price, Rs. 2. 

The Food of Birds in India, by C. W. Mason, M.8.£.4.c., edited by H. 
MAXWELL-LEFROY, M.A., F.E.S., F.Z.9. Price, Rs. 7-8. 

Eri Silk, by H. Maxwetr-Lerroy, a., F.E.S., ¥.2.S.; and C. C. Guosn, 
B.A. Price, Ra. 3. 

Tetrigine (Aeridana) in the Agricultural Research Institute, Pusa, Bihar, 
with descriptions of new species, by J. L. Hancock, r.£.s. Price, Re. 1. 

The Big Brown Cricket (Brachytrypes achatinus, Stoll), by C. C. Gos, 
B.A. Price, Re. 1. 

Life- Histories of Indian Insects—IV. (Hymenoptera), by Govixp Ram Derr, 
B.A. Price, Ra. 2. 

Inquiry into the Insecticidal action of some Mineral and other Compounds 
on Caterpillars, by H. M. Lerroy, M.A., F.£.S., F.Z.8.; and R. §. FIxtow, 
nsec. Price, Re. 1-8. (Out of print.) 

The ‘ Psylla *’ Disease of Indigo, by A. J. Grove, M.se.; and C. C Guosn, 
B.A. Price Re. 1-8 or 2s. 6d. 

Life-Histories of Indian lusects—V. Lepidoptera (Butterflies), by C. C. 
GuHosH, B.A. Price, Rs. 2-8 or 3a. Qd. 


BACTERIOLOGICAL SERIES 


Studies in Bacteriological Analysis of Indian Soils No. 1, 1910-11, by 
C. M. Hurcurnson, b.a. Price, Ra. 2-8. 

Rangpur Tobacco Wilt, by C. M. Hutcninson, B.a. Price, Rs. 2. 

A New Nitrite-forming Organism, by N. V. Josui, B.A., B.Sc., Lag. (/n 
the press.) 

Azotobacter and Nitrogen Fixation, by J. H. Watton, 8.a., B.Sc. (Jn the 
ITERS, 

Bar-terial Rot of Stored Potato Tubers, by C. M. Hurcutnson, 8.a., and 
N. V. JosuHi, B.A., B.Sc., L.Ag. (Jn the press.) 


VETERINARY SERIES 


Anaphylaxis in the larger Animals, by Major J. D. E. HoLmes, w.a., D.8e. 
Price, Rs. 2. 

Salvarsan in the Treatment of Surra in Horses, Dogs and Rabbits, by 
Major J. D. E. Hormes, M.a., psec. Price, Re. 1-4. 

Some more Successful Experiments on the Treatment of Surra in the Camel 
with Recommendations for Systematic Treatment, by A. S. Leese, 
M.n.c.v.s. Price, Re. 1. 

Oz the Immune bodies occurring in Anti-Rinderpest Serum and on the 
Variations occurring in the Serum Proteins of Auimals during Rinderpest 
and during Immunization and Hyper-Immunization, by P. HartLey, D.Sc, 
Price, Rs. 2. 

Some casea of Surra treated in the Field and in the Laboratory during the 
autumn of 1911, by Major J. D. FE. Hoimes, m.a., D.Sc. Price, Re. 1. 


VETERINARY SERIES—continued 


Val. 11, No. 11. Rinderpest :—Further investigations on questions connected with the 


Economical Production of -Anti-serum, by Major J. D. E. Homes, 
MA, o.8c. Price, Ke. 1. 


Vol. HI, No. HI. The Curative Treatment of Uemorrhagic Septiceemia in Cattle by the 
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administration of Lodine and uther notes on Chemiotherapy 10 Kinder- 
peat and Hemorrhagic Septicwmia, by Major J. LD. E. HoLmes, c.1e., 
M.aA., D.8c. Price, Re. 1 or ls. 6a. 


II, No. IV. The Vitality of the Hemorrhagic Septicemia Organiam outside the body, 
by Major J. D. E. Hotmes, ce, a.4., v.sc. Price, Re. 1 or ls. 6d. 

II, No. V. Bursati, by Major J. D. E. Hotmes, c1e., m.a., D.sc. Price, Re. 1-8 
or 23, 3d. 

I], No. VI. Experiments on the treatment of Surra in Camels, by H. E. Cross, p.v.H., 
a.sc. Price, Re. 1 or le. 6d. ; 

11, No. VII, Anthrax. Some Experimenta on the Immunizing effect of the Simal- 
taneous Injection of an Anthrax Attenuated Virus and an Anthrax Anti- 
serum, by Major J. D. E. Hobmags, c.1-8., m.a., p.sc. Price, Re. 1 oF 
La. 62. 

BULLETINS ISSUED BY THE AGRICULTURAL RESEARCH 

INSTITUTE, PUSA. 

1. Notes on Cotton in Bihar in 1904, by H. M. Lernoy, m.a., F.6.9., p.Z.8. Price, As. 4 
or 6d. 

2. An Outbreak of Cotton Pests in the Punjab, 1905, by H. M. Lernoy, w.a., £.8.3., 
F.z.8. Price, As. 6 or 7d. 

3. The Extension of Jute Cultivation in India, by R. S. Fincow, s.sc. Price, As. 12 or 
ls. 2d. (Out of print.) 

4. Firat Report on the Fruit Experiments at Pusa, by A. Howagrp, 41.4., A.2.C.S., F.L.3. 
Price, As. 6 or 6:1, 

5. Report ou Trials of the South African Locust Fungus in India, by E. J. berver, 
MB, F.L.S.; and H. M. Laergoy, M.a., F.6£3., F.2.5. Price, As. 2 or 3d. 

6. Ticks lofesting Domesticated Animals in India, by CC. Waksusron, Moa. Price, 
As. 4 or 6d. (Out of priat) 

7. A Preliminary Account of the Biting Flies of India, by H. M. Lerroy, w.a., r.es., 
F.Z.S. Price, Re. 1 or la. Od. (Oue of priat.) 

8. Official and Recommended Methoda for usa in Chemical Laboratories of the Depart- 
bi of Agriculture iu India, by J. Warten Leatuer, ePh.p., rc. Price, As. 4 
or 6d. 

9. Report on Coconut Palm Disease in Travancore, by E. J. Borter, u.k., ¢.0.3. Price, 
As. 6 or 6d. (Out of print.) 

10. ‘Treatment. and Observatiun of Crop Pests on the Pusa Farm, by H. M. Lerroy, .a., 
¥.£.3., £.Z.8.; and C. S. Misma, ba. Price, As. 6 or 7d. (Out of print.) 

11. On Flax Dudder, by A. Howarp, w.A,, A.R.008., PLS. Price, As. 4 or Gd. (Out of 
print, 

12. The Making and Care of Lawns in India, by A. Howanp, M.4., a.2.0.5., F085. Price, 
As. 4 or 6d. (Qué of print.) 

. 15. Sugarcane at the Partabgarh Experiment Station, by G. CLanke, F.tc.; and Khan 
Bahadur 8S. M. Hani, a.R.a.C., w.R.4.5. Price, As. 6 or Gd. 

14. The Milling and Baking Qualities of Indian Wheats, by A. Flowarp, aa., ances, 
F.L.8.; and Gaprigtre L. C. Howarn, w.a. Price, As. 4 or bd. 

15. Note on tho Extension of Cultivation of Fibro Plants in India. Price, Ae. 6 or 8d. 

16. Second Report on the Fruit Experiments at Pusa, by A.Howarb, w4., A.B.C.3., F.LS. 
Price, As. 6 or Gd. 

17. The Milling and Baking Qualitiea of Indian Wheats, No. 2—Some new Puea Selections 
tested in 1909, by A. Howann, aA, ancs., p.b.8., and Gasrrence L. C. Howaup 
aia. Price, As. 6 or Ba. , 

1€. Report _oo the outbreak of Blister Blight on Tea in the Darjecling Diatrict in 1908-09 
by W. MoRat, s.4., psc. Price, Re. 1 or le. 64. e 

19. Liat of names used in India for common inzecta. Compiled in the Laboratory of the 
Imperial Entomologist, Pusa. Price, As. 12 or ls. 2a. 

20. Momorandum on Indian Wheat for the British Market, by Sir James Witson, £.¢.3.1. 
Price, Aa. 4 ur 6d. , 

21, Memoranduin regarding Leading Eucalyptus auitablo for India, by F. Boorg-Tccger. 

Price. As. 4 or 5d. (Out of print.) : 

22. The Milling and Baking Qualities of Indian Wheats, No. 3. Some New Puasa Hvbrida 
tested in 1910, by Ateenr Howarp, M4., a.B.C.3., F.LS.; and Ganrrente LC 

- Howarp, st-a. Price, As. 7 or 8d. a 


Insecticides—Mixtures und Recipes for use against Inaects jn the field, the orchard, 
the garden and the house, by TI. M. Lernoy, m.a., f.E.S., ¥.2.3. Second Edition, 


i enlarged by T. Batnunicas Fietcuer, B.N., F.E.8., £2.39. Price, As. J2 
or Ls. 2d. 
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INSTITUTE, PUSA—continued 


The Indian Saltpetre Industry, by J. Watran Learuer, eh.p., .2.¢.; and JAZINDRA 
Naru MUKENIKE, B.A., B.Sc. Price, As. B or Qa. 

Report on the Flax Experimenta conducted at Dooriah during the year 1910-11, by 
S. M. Vanpekgrkxove. Price, As. 6 or 7d. 

Note on the present Position of Cotton Investigation in India, by Baavanp Coventer, 
o.t.2, Price, As. 2 or 3d. 

Experimenta on the Cultivation of Sugarcane st the Partabgarh Experiment Ststion, 
1909-11, by G. CuaRKg, F.1.0.; H. BE. ANNeTr, B.8c.; and Syep Zamin Hussam, @.2., 
assisted by 8. C. Banunugm and Nai Hussam. Price, As. 5 or 6d. 

The Cultivation of Lac in the plains of India, by O. 8. Missa, pa. (2nd Edition). 
Price, As. 8 or 9d. 

Directions for the cultivation of Eri Silk (Revised Edition). Price, Am 3 or 4d. 

Report on the Flax Experiments conducted at Dooriah during the year 1911-12, by 
E. M. Vanpexargxnove. Price, As. 1-6 or 2d. 

Wheat Experiments on the Botanical Area, Cawnpur, and their bearing on Wheat 
Cultivation in the United Provinces, by H. Mar7tn Leaxs, 4. and Raw Paaaan. 
Price, As. 3 or 4d. 

A Note on some Interesting Results following the Internal Administration of Arsenic ia 
Canker and other Diseases of the foot in Horsea, by Major J. D. E. Hormxs, u.a., 
v.sc. Price, As. 2 or Sd. 

Some Aspects of the Agricultural Development of Bihar, by A. Howanp, w.A., a-R.C.8., 
y.t.6. Price, As. 4 or 5d. 

Diseuses of Rice, By E. J. Botizn, u.n., 7.0.8. Price, As. 8 or 9d. 

Report on the Flax Experiments conducted at Deortah during the year 1912-13, by 
E. M. Vanprxgrunove. Price, As. 3 or 4d. 

Note on the M’Fadyean Staining Reaction for Anthrax Bacilli, by Major J. D. E. 
Houmegs, m.a., D.3c. Price, As. 4 or 5d. 

Note = ae with Sugarcane at Sabour, by C. Somxns-Tarzor, 3.4. Price, 

a. 2 or 3d. 

Disintegration of Rice Grains by means of Alkali, by F. J. Warra, m.8c.; and D. B. 
Dawassert, 2.8c. Price, As. 6 or 7d. 

Instructions for rearing Mulberry Silk-worma, by M. N. De. Price, Re. 4 or 6d. 

Green Manuring Experiment, 1912-13, by C. M. Hurcurnson, s.a.; and 8. MILtraax, 
M.A., 8.3¢. Price, As. 4 or 5d. 

The use of Sweet Jowar (Sorghum sp.) aa @ source of commercial Sugar or as Fodder 
and the variation in composition of the crop during growth, by H. E. Anwyert, B.ac., 
y.tc. Price, Ae. 2 or 3d. 

Notes on Cane Crushing in the United Provinvea, by G. Cranks, ¥.1.6., Nam Hugate 
and 8. ©, Bananzs, assisted by Laksum: SHanmar. Price, As. 2 or 3d. 

A Note on the Effect of Heat on the Rinderpest Immune Bodies, by Major J. D. B. 
Hounes, c.1.£., 4.4., D.8c, Price, As. 2 or 3d. 

How to Improve get arto Bengal, by M. N. Dg. Price, As. 4 or 6d. 

The Acid Secretion of the Gram Plant, Cicer arietinum, by D. L. SaHasRasUDDgS, 
8.8c., L.Ag. Price, As. 2 or 3d. 

Bee-Keeping, hy C. C. GHosH, 5.4. Price, As. 14 or 1s. 4d. 

Notes on iy og Machinery and Manufacture in Northern India, by Pater Asst. Price, 
As. 5 or 6d. 

First Report on the Experimenta carried out st Pusa to improve the Mulberry Silk 
Industry, compiled under the direction of the Imperial Entomologist, by M. N. 
De. Price, As. 6 or 7d. 

The Experiments! Error in Field triale with Sugarcene and the effect on this error of 
various methode of Sampling, by H. E. ANNSTT, 8.8c., F.1.C. Price, As. 3 or 4d. 
The Improvement of Tobacco Cultivation in Bihar, by A. Howanp, 0.1.8, w.4.; and 

Gasrrecce L. C. Howarn, m.a. Price, As. 4 or Sd. 

First Report on the Improvement of Indigo in Bihar, by A. Howamp, o.1.m, u.4., and 
Ganeretce L. C. Howanp. w.4. Price, As. 4 or Sd. 

Soil Ventilation, by A. Howagp, c.1£., m.a., and Gabniette L. C. Howagp, m.a.~ 
Price, Aa. 3 or 4a. 

Soil Erosion and Surface Drainage, by A. Howangn, c.1.8., mA. (Im the press.) 

Second Report on the Improvement of Indigo in Bihar. by A. Howarn, c.1.£., Ma, and 
Gasgiziys L. C. Howagp, u.a. Price, As. 2 or 3d. 


BOOKS 


** [Indian Insect Pests,” by H. M. Lerroy, m.a., ¥.8.8, ¥.2.3. Price, Re. 1-8. (Out of print.) 

* Indian Insect Life,’’ by H. M. Lerroy, w.a., ¥.£.3., 6.2-8.; and F. M. Howzert, B.a., pp. 786. 
Price, Ba. 20 or Se. 

“ Wheat in India,"’ by A. Howarp, M.A., 4.B.¢.9., F.L.9.; and Gaseretts L. C. Howarp, ua, 
pp. 288. Price, Rs. 6 or 7s. 6d. 

"A Description of the Imperial Bacteriological Laboratory, Muktessr; Ite Work and Pso- 
ducta,’’ by Major J. D. E. Houwes, u.a., p.sc. Price, As. 8 ot 94. 
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INTRODUCTION. 


WOUGIL many books have been written on the subject 
of bees and bee-keeping, a manual for the guidance of 
those engaged in Apiculture in the hills of India has not yet 
appeared, and as T have had some 25 years’ experience in 
this most fascinating and profitable occupation, I venture to 
place that experience at the disposal of those who, like my- 
self, are lovers of nature and desire to manage their hives 
according to modern methods, thereby enabling them not 
only to make themselves acquainted with the instincts and 
habits of one of the most. interesting of God’s creatures, but 
also affording them an opportunity of adding a little to their 
income. 


This guide does not profess to deal with the natural 
history of bees, or with the many devices adopted for their 
management. I shall content myself rather with a descrip - 
tion of those hives, methods, and appliances whieh from 
practical experience I have found necessary, and would refer 
those hee-keepers who desire to go more deeply into the 
subject to such standard works as the “ British Bee-Keeper’s 
Guide Book ” by Thos. W. Cowan, and “ Fifty years among 
the Bees” by Dr. C. C. Miller. ‘The former work was the 
one T used as a beginner ; a later edition has recently been 
published, and I strongly recommend it. 


Lam partiewarly interested in improving the methods 
adopted by the ordinary Indian villager, and to that end 
have devoted a special chapter to a description of frame 
hives suitable for huilding into the wall of a house, enabling 
the bees to he manipulated and lovey taken without destroy- 
ing the bees. 
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Apart from the use this little manual may be to those 
who can afford the necessary outlay for detached frame hives, 
some good will have been achieved if it results in the intro- 
duction among the rural population of methods of bee- 
keeping at once more humane and certainly more profitable. 
In this district of Simla alone many hundreds of thousands 
of bees must annually be destroyed to secure a comparatively 
small quantity of honey, and that at best impure and in 
many cases unwholesome. It took many years to overcome 
the prejudice against frame hives in England, and even now, 
in some out of the way places the old straw skep with its 
attendant “brimstone pit” are still in use, but in India, 
where the unnecessary destruction of animal life is contrary 
to the teaching of the religion of the people, the “ better 
way” one would think needs only to be known to be adopted. 


A Guide to Successful Bee-keeping in the 
Hill Districts of Northern India. 


How to commence bee-keeping. 


I AM ¢0 frequently asked “ How shall I commence ? ” that 
I cannot do better than describe how I acted—it will at 
least have the merit of personal experience. 


I first procured a frame hive (see chapter on hives), a 
smoker, bee veil, stout gloves (those sold by Cashmiris at 4 
or 6 annas a pair are best), a large knife, some pieces of tape, 
a tin basin, and a flat board. Provided with the above, I 
proceeded late one evening in early March to an out-house 
where a colony of indigenous bees (Apis indica) had estab- 
lished themselves the previous year. I cut away a portion of 
the ceiling cloth, and well smoked the bees, thus driving 
them off the outer comb. I then cut the first comb out and 
tied it into an empty frame with thrce pieces of tape passed 
under the comb and over the top bar, then more smoke and 
the operation was repeated until I had transferred the whole 
of the comb into the hive in the same order that it had 
occupied under the roof of the out-house. The bees were by 
this time in a state of great confusion, but many had clus- 
tered in a corner of the roof. These I carefully swept off 
into the tin basin, threw them gently down in front of the 
hive entrance, (which I had enlarged for the purpose by 
raising the front of the hive an inch or so) when the whole 
mass eagerly entered the hive and clustered up among the 
combs. I waited a while until the bees on the wing had 
settled, when I treated them in the same way. The whole 
operation took me perhaps two hours. I then carefully 
carried the hive to the position it was to occupy permanently, 
and the following morning the bees were working well, 
having quite taken to their new house, The next day but 
one I opened the hive, cut through the pieces of tape I had 
tied the combs in with, and gently removed them. 


A few bees, about a pint the first night, and half a pint 
the second, returned to the place formerly occupied by them, 
but these I castly brushed off into a tin and inserted in the 
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hive. After the second night I had no more trouble. The 
out-house from which I removed the bees was situated about 
400 yards from the place I had selected for my apiary. 
From this small beginning, with the addition of one or two 
swarms which I purchased, in 3 years I built up my apiary, 
until it numbered 16 hives, besides those I had disposed of 
to friends, and I was well repaid for the trouble and expense 
J had incurred. Of course 1 had by me a good manual on 
Apiculture, but I found that to ensure success, there being 
no book dealing exclusively with indigenous bees, it was 
necessary to test practically the instructions given therein, 
and introduce modifications where necessary. 


An easier way to commence is to secure a swarm in 
April and start them in a hive the frames of which have 
been fitted with strips of Comb Foundation ; but care should 
be taken that the swarm contains a large number of bees. 
A first swarm generally fulfils this condition. After-swarms 
are mostly too weak to give good results, though I have 
been successful with them. In ordinary seasons swarms are 
readily obtainable in the hills during April, and should be 
hived as soon as possible after they have clustered. To the 
novice the operation of transferring the swarm from the tree 
or place where it has settled may seem a dangerous under- 
taking, but this is not the case if certain precautions are 
taken. Though I have frequently hived swarms without any 
protection to my face or hands, I would recommend the 
beginner to wear a veil and gloves, and thus protected he has 
nothing to fear. It is a well known fact that before leaving 
the parent hive bees gorge themselves with honey, and 
whilst in this state are far less prone to sting than at other 
times. From the end of a bough, or from a low shrub, there 
is no difficulty in securing a swarm. The hive the bees are 
intended to occupy having been previously made ready, ?.e., 
fitted with, say, 8 frames and a division board with a cloth 
spread over the top, and the front propped up an inch or so 
on two small stones, all that has to be done is to hold a light 
box or basket just under the cluster with one hand, and give 
the branch a sharp shake with the other hand, when nearly 
the whole of the bees will fall into the receptacle. If this 
has been properly done comparatively few will fly away, as 
they cling too tightly to one another readily to disengage 
themselves. Now without loss of time invert the box and 
by a sharp jerk downwards precipitate the mass of bees just 
in front of the hive. (Do not use unnecessary violence or 
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the queen may be injured). The bees will then enter the 
hive and cluster up among the frames. Wait a minute or 
two to see if the bees have a tendency to return to the place 
where they had originally settled, in which case the operation 
must be repeated ; but if the queen has entered the hive 
the remainder will soon follow. 


When swarms settle on a tree trunk or place which 
cannot be shaken, then the bees must be carefully swept off 
with the gloved hand or light broom and allowed to fall into 
the box placed just below to receive them, and immediately 
shaken in front of the hive. 


Sometimes it is possible to hive the little people by 
placing the hive itself (without the floor board) just above 
the cluster, and by syringing them gently with clean water 
drive them up among the frames. 


As soon as all or very nearly all the bees have entered 
their new quarters it is advisable to move them to the place 
intended for their permanent position, and disturb them 
as little as possible tor at least 24 hours. 


In another section I give instructions how to proceed 
when placing swarms in frame hives permanently fixed in 
walls of houses. 


Hiving swarms in villager’s frame hives. 


The procedure explained previously must be followed 
exactly so far as regards the removal of the swarm from the 
branch or place where it has settled; but, as the hive is a 
fixture in the wall of a house and cannot be brought near to 
the swarm, the light box must for the time being be treated 
as a hive, and after the bees have been shaken or brushed into 
it, ij must be carefully inverted on to a piece of board, and 
one side propped up an inch or so with a small stone. 
Should all, or nearly all, the bees have been secured little 
remains to be done but toclose the box, carry it carefully to 
the frame hive and, after separating the frames and leaving 
an opening of, say, 8 inches in the centre, by a sharp down- 
wards jerk project the bees on to the hinged door of the hive 
which is conveniently placed for this purpose. It is well to 
take the precaution of having two or three folds of cloth 
smoothly spread on the open door to prevent possible injury 
to the queen. The bees will readily enter when the door 
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should be closcd. The frames and division boards can be 
adjusted later to suit the size of the swarm and the position 
they have taken up within the hive. It is better not to 
disturb a newly hived swarm for some 24 hours, or they 


may clear off if meddled with before they have commenced 
to work in earnest. 


Hives and appliances. 


Since the introduction of frame hives so many different 
styles have been adopted that I shall not attempt to describe 
more than three, one a modification of the “ Cowan” hive 
suited to the common bee of the Simla hills, and which I 
have thoroughly tested: and the others villagers’ hives which 
are suitable for building into the wall of a house. All the 
three hives take the “ Standard” frame, slightly altered, for 
local requirements. 


The modified Cowan hive consists of a floor board, body 
box, outer case with one lift and roof sloping towards the 
rear. It is desirable to use timber cut ~ inch thick for 
the walls of the hive and 1} inch for the floor board. Legs 
may be provided if desired. With regard to measurements 
the one important thing to recollect is, that every hive in 
the Apiary should be so constructed that the frames are 
transferable, 4.e., the interior measurements of the body bor 
and the outside measurements of all the frames must be exactly 
alike. To this end I give below detailed measurements of 
the standard frame, and if a quarter of an inch is allowed 
between the ends of the frames and the sides of the hives 
and the same space between the floor board and the bottoms 
of the fraines the remainder of the hive may be constructed 
according to the fancy of the builder, provided sufficient 
space, say, 1} inch, is lelt between the body box and the 
outer case to protect the becs from sudden changes of tem- 
perature or to allow of the intervening space being packed 
with bhoosa during very cold weather. 


Esiail 
Googie 
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The photograph will give a general idea of this, but 


STANDARD FRAMES, WIRED & FITTED WITH FOUNDATION. 


as outside measurements of the frames are of great im- 
portance to ensure success I give them in some detail— 


Top Bar.—17 inches long, 1-8; inches wide at cach 
end, eleven inches of the length being reduced in 
width to 42 of an inch. 


Side Bar.--1-3; inches wide, 8} inches long (including 
the thickness of the top bar). This to be securely 
fastened to the top bar leaving a projecting shoulder 
of exactly 1} inch at each end. 


Bottom Bar.—2 inch wide 


The thickness of the top and side bars may be 
inch and that of the bottom bar -3; inch. 


The measurements outside the frame are thus :— 
Along the top bar 17 inches, across the frame 14 
inches, depth of frame 8} inches. 


, Google 


fe) JNIV 
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A description of the “Cowan” or any other detached 
hive would be incomplete did I fail to notice the “Super,” 
or that arrangement of small boxes placed on the top of the 
body box to secure comb honey. No hive is complete with- 
out its super or rack of sections, and though it is the experi- 
ence of many that hill bees do not readily work in the 
sections, even when provided with full sheets of comb 
foundation, that they can be induced to do so I have amply 
proved. 

Section boxes can be bought so cheaply that it is cer- 
tainly better to obtain them that way than to attempt to 
make them, but the rack to hold the sections can easily be 
made. ‘The dimensions for a rack to hold 21 one-pound 
sections are as follows :—Length 15? inches, breadth 13 inches, 
depth 43 inches (inside measurements. Strips of wood 
11: inch wide should be nailed to the bottom at the sides and 
two strips 1 inch wide should also be fastened to the bottom, 
dividing the open space to support the sections, thus allow- 
ing the bees to enter the sections from below. ‘I'he wood for 
the bottom strips should not be more than } inch thick ; that 
for the body of the rack may be } inch. A thin piece of 
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wood 13 inches X 4) inches and a small wedge together 
with 6 zine separators, to he placed between each group of 
three sections, enable them to be snugly packed in the rack 
and ensure flat combs. Each section should be provided at 
least with a starter of comb foundation ; if full sheets are 
given so much the better. 


The villager’s hive. 


This is a hive designed for building into the wall of a 
house, and may he made of common 1} inch pine-wood pro- 
vided it is well seasoned, and does not smell too strongly of 
turpentine. 


The inside dimensions should be exactly :— 


17) inches from front to back : 
18 inches broad : 
88 inches deep : 


with a door in front hinged at hottom, and a hook fastening 
at the top. The outside of the box need not be planed, but 
care must be taken to have the inside very true and smooth 
to enable the frames to be withdrawn and replaced without 
unnecessarily disturbing the bees. When building it into 
the wall it is also of the utmost importance that the bottom 
should be perfectly level, A hole Linch x } inch must he 
eut in the thickness of the bottom of the box at the back ; 
it should slope upwards to form a passage-way for the bees 
to enter under the frames 2) inches inside, the passage to he 
broadened to 4 inches. ‘This arrangement, provided care is 
taken to keep the frames close together, prevents the possibi- 
lity of the bees occupying the space between the ends of 
the frames and the back of the box. Nine frames, wired 
and fitted with strips of comb foundation, and two division 
hoards the exact size of the standard frame, with small 
triangular pieces of wood nailed on the side at the bottom to 
allow the boards without further support to stand close 
against the frames, complete the furniture of the hive; the 
whole costing less than 5 rupees. 


This hive (with the aid of an extractor) will enable the 
villager to obtain much more honey than he does at present, 
and that pure, and twilhout the destruction of his bees. Tt 
will last for many years, and by using the standard frame he 
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can, as he gains in experience, control swarming, strengthen 
weak stocks to take full advantage of a honey flow, raise 
bees for sale, and eventually transfer his stock into modern 
detached hives, when he will obtain the fuller advantage of 
supering and doubling which in other countries has made 
hee-keeping such a profitable industry. 


Another excellent Wall Hive has been designed by 
Mr. ©. C. Ghosh, B.A., of the Agricultural Research Insti- 
tute, Pusa (full particulars of which are given in Bulletin 
No. 46-1915 issued by the Institute and obtainable from the 
Superintendent, Government Printing, India; price annas 
14). The following sketches taken from the Bulletin referred 
to are sufficiently clear to show the advantages of the hive. 


= 


AAU D 
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Fig. 1.—Movable bar frame wall hive, The door (D) bas becn opencd and the comb- 
carricr frame (EF) with the combs (¢) in position has becu half drawn out, 
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Fig. 3.—Comb-carrier frame for wall hive, 
When this hive is used for the indigenous bee, it is scarcely 
necessary to make two upper chambers ; the hive as designed 
in figure 2 affords ample accommodation. 

The introduction of a swarm to this hive is facilitated 
by having the door hinged at the bottom, when the procedure 
is as laid down on page 3. 

The honey extractor. 


There are many forms of extractors on the market, but 
at present I know of no Indian firm which makes and sells 
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them. Probably as the demand increases they will be pro- 
curable in this country. ‘The one I am familiar with is 
“the Guinea” sold by Overton and Sons, Crawley, Sussex — 
the photograph will make clear its general appearance. 


Two frames should be operated on at one time, as the 
machine works better if the cages holding the frames are 
fairly balanced. The adhering bees should be first carefully 
removed from one frame by holding it by the shoulders and 
bringing it down with a sharp jerk to within a few inches of 
the exposed framcs in the hive, the remaining becs being 
gently brushed off with a feather or light brash. ‘The second 
frame should then be similarly treated. The honey to be 
extracted is first uncapped, one side at a time, by means of 
a large kuife, the frame being held upright and the caps of 
the cells sliced off commencing from below ; the two combs 
are thus uncapped and placed in the extractor, when a few 
turns of the machine causes the honey to be thrown out 
without injury to the combs, which, after the other side has 
been similarly treated, may then be returned to the bees to 
be refilled. ‘The advantages gained by the use of the machine 
are obviously great. 
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Comb foundation. 


For frame hives of any description it is necessary to 
provide the bee with some guide to ensure the combs being 
built just where they are required. For this purpose nothing 
is better than wax foundation, which is sold by most reliable 
firms who deal in bee-keeping appliances at 2s. 3. per 
pound. Jt is obtainable in sheets, 8 of which go to the 
pound, and are of the correct size for standard frames. It 
is unnecessary to use whole shects. In practice I have 
found that if the sheets are cut into three length-ways, that 
affords quite sufficient guide for ordinary use, and costs in 
this country about 1} anna per frame, say, one rupee fora 10- 
framed hive. Any one taking up bee-kceping in earnest 
will not grudge this small outlay. when he has once experi- 
enced the immense advantage obtained by the uso of this 
valuable invention. 


One caution is needed. Only the best “Weed” found- 
ation should be hought. Cheaper kinds are to be had, but 
they will not stand the Indian climate. 


Wax. 


All odd pieces of wax and rejeeted combs should be 
carefully kept in a closed vessel where the bees and wax 
moth cannot get at them, and periodically melted down. 


The photograph of the wax extractor I usc explains 
itself. 


To the right of the photograph will be seen a “Solar” 
wax extractor, which is merely a box painted black with a 
sheet of glass let into the lid and placed so that the snn’s 
rays fully enter the box. ‘Ihe lid being hinged, this extrac- 
tor forms a convenient receptacle for odd picees of comb 
which should never be left lying about. 


Tt often happens that when preparing bees for wintering, 
combs, too good to break up, have to be taken from the 
hives. These should be carefully examined and, if quite free 
from wax moth grubs or other vermin. be stored away in a 
suitable box with one or two pieces of napthaline to keep off 
the attacks of that worst of pests to bee-keepers in the hills, 
the wax moth. 
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Stings. 


Many persons are afraid to keep bees because of their 
stings. Doubtless it is unpleasant to be stung, but from 
practical experience I can safely assert that, apart from the 
momentary pain and in some cases subsequent slight swel- 
ling, stings do one no harm. I go so far as to say that the 
tiny drops of poison injected by the common honey-bee does 
good rather than harm in the case of those afflicted with 
rheumatism. I know of no sure remedy for stings though 
many are sold. ‘he sting itself should be removed as soon as 
Hee: as, though separated from the body of the bee, it 
as the power of working its way deeper into the skin. 
After being stung many times all one feels is a slight prick, 
but no after effects. A veil should certainly be used to 
protect the face when performing any operation with bees 
likely to excite their anger, but gloves hamper one in the 
work and should not be generally used. 


Frame holder. 


A simple device for temporarily holding the frames 
when it is necessary to remove them from a live should be 
in every apiary. It is very convenient to have both hands 
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free when cutting out queen cells, or removing tapes which 
have been used to fasten combs in the frames when trans- 
ferring. A strong suitable holder can be made as follows :— 
Take a piece of wood 173 inches x 9} inches x 1} inch 
thick, eut square 1} inch pieces out of the corners and 
screw + uprights 1} inch square by 14 inches long to the 
corners—let these pieccs project 1 inch below the board to 
which they are screwed to form short legs—two 1} inch x 
18 inch pieces mortised into the uprights, allow easy work- 
ing space for standard frames and complete this useful 
article. 


Management in the rains and in winter. 


During the rains it is extremely important to keep the 
hives as dry as possible, and advantage should be taken of 
sunny days to air the top coverings and remove all spare 
combs not occupied by the bees. Ants are sometimes 
troublesome at this time and should be guarded against. 

In December it is a geod plan to fill the spaces between 
the outer case and the body box of all hives with clean dry 
Lhoosa and place a bag made of some common thin material 
partly filled with the same, above the quilt. (The bag 
should be made a trifle larger than the inside of the hive). 

Disturb the bees as little as possible during cold weather : 
and when snow is on the ground the entrance should be 
shaded from the glare by a piece of wood. 


To “ winter ” bees successfully it is of great importance 
that (a) the stocks should be strong; (l) that they have suffi- 
cient stores for their needs; (c) that they be kept dry, and free 
from draughts, and (d) when the weather is very cold the 
hives must not be interfered with in any way which will 
excite the bees. 


Feeding. 


About the end of October stocks should be examined to 
seo if they have sufficient stores to last them through the 
winter. An average stock on, say, seven frames, requires 
at least four frames well loaded with honey. If short of 
food the bees must be artificially fed on syrup made of good 
cane sugar and water—ten pounds sugar, five pints water, 
half ounce salt—boiled for about three minutes. 


The bottle and stage feeder referred to in the price list 
at the end of this guide may be used to feed the syrup to the 
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bees through a hole cut in the quilts on top of the frames: 
by its use the flow of the liquid can be regulated, so that the 
bees may quickly store it in the combs. It is advisable to 
place feeders in position in the evening and to keep them 
well wrapped up. 


A cake of candy placed over the frames under the quilt 
may be given in January if it is seen that stores are running 
short—a mild day must be chosen for this. Six pounds cane 
sugar and one and-a-half pints of water boiled for about one 
minute and poured into saucers to cool will make suitable 
candy, though it is wiser to get the services ol a regular 
sweetmeat maker to obtain a really satisfactory article. 
Well made candy should he soft yet firm and with a smooth 
grain. Never feed liquid food to the bees when they are 
confined to the hive by cold weather. 


In the spring when the bees are flying freely, weak 
stocks may, with great advantage, be slowly fed on a syrup 
made of cane sugar ten pounds, water eight pints, salt one 
ounce ; boil for about three minutes. ‘This will stimulate 
breeding in the hive. 


Water for bees. 


Tt is very essential that hees have access to a plentiful 
supply of clean drinking water. A large wide-mouthed 
bottle of water inverted on to a plate, or better still, a square 
piece of wood having one-eighth inch saweuts in its face, 
and kept always in one place in the midst of the Apiary 
answers the purpose very well. It will soon be discovered 
by the bees. A spoonful of salt may be added to the water 
with advantage. 


Importation of European bees. 


In the foregoing pages the common indigenous bee of 
the country has alone been considered. ‘The introduction of 
European ‘bees, owing to the prevalence of disease in the 
West, should only be : attempted when the source from which 
the bees are obtained is entirely above suspicion. At pre- 
sent, Foul Brood” and the “ Isle of Wight” diseases are 
unknown in India. 


Simla Bee-Keepers’ Association. 


This Association was started in September 1914 for the 
purpose of encouraging Apiculture in the Simla district. 
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Among other advantages, members have a visit from an 
expert once a year free of charge. Expert opinion and 
advice from a Bee-Keeper of long experience in the hills, 
and the loan (when the residence of the member renders this 
practicable) of such plant as the Association is able to 
purchase. 


Subscription Rs. 3 per annum. Subscription to “The 
Bee-Keepers’ Record” (a monthly journal) Re. 1-8-0 per 
annum. 


The President of the Association is the Director of 
Agriculture and Industries, Punjab, and the Honorary Sec- 
retary, Lieutenant F. 8. Cousins (R. L.) Sanawar, Punjab. 


Bee-Keepers are invited to join this Association. 


Price List of Bee-Keeping Appliances sold by E. Plomer 
and Co., Simla. 


Rs. A. P. 
1. The Cowan-Cousins ITive, complete with 11 
standard frames, wired and fitted with 
4 sheet best comb foundation, division 
board ; 21 section super with full sheets 
thin foundation and zine dividers, calico 
and felt quilts .. a re 28 0 0 
2. The Cowan- ecunine Hive el te, painted 
white zine, 3 coats me ie 30 0 0 
3. Smoker on $3 sh 3.0 «0 
4. Smoker cartridges, per dozen... x 012 0 
5. Veil for protecting face age eee 1 0 0 
6. Gloves with ganntlets attached nit 1 8 OU 
7. Feeder, bottle and stage aoe es 2 4 U 
8. Sections, made of white American bass 
woud, per 10U. 4 0 9 
9, English made “ Weed 2 eat comb ee 
ation, standard size (8 sheets to the 1b.) 
per Ib. “se sae 3 0 0 
YO. Thin super foundation for sections per Ib ... + 0 0 
11. Spur embedder for fastening foundation 
firmly to wires... es os 1 0 0 
*12. Honey extractor, with chain gear aa 35 0 0 
13. Wax extractor, solar, glass top 7 8 0 
lt. Bee escapes, Porter’s patent . ae 010 0 
15. Queen cages, pipe cover ee 0 8 0 
16. Metal dividers, 4 bee-way, for use oi 
sections, per doe awe 6s 1 0 0 
17. Super clearer, complete with Porter ie 
escape oats es ree 2 Be =U 
18. Brass cones for ventilating hives, each... 0 2 GO 
19. Spirit levels for levelling hives | ieee tote) 


20. Quilting, thick felt, cut to fit brood Gat 

ber, per piece ... y is U5 0) 
21. Wire for wiring frames in nels per el 

12 annas and Re. 1-5-0— (the larger rcel 

will suffice for some 100 frames). 
22. Prideaux fasteners, useful for fastening 

Solar Wax Extractor Lids, &., each... v0 3 «0 


*Honey extractors not at present in atock, but can be supplied to order. 


A. P. 
23. Ant Proof cast iron Hive Leg Shoes, set 
of 4 ss 112 90 
24. Comb carrier for wall ilive, to take 11 
standard frames, ag recommended by 
Agricultural Research Institute, Pasa ... 1 8 0 
26. Standard frames, plain, per doz. sie 2 0 0 
26. Ditto wired oe ‘us 3 0 «0 
26. Ditto wired and fitted with $ 
sheet comb foundation ready for use, per 
doz. wee are 5 4 0 


NV,.B.—A suitable outfit to ensure a succeseful start in Bee-Keeping on modern lince, 
consisting of items 1, 3, 5, 6, 7 of above list will be fornished for Rs. 83, 


Prices subject to flactuation of the market. 
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